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Brand of tetracycline 


is now available on prescription from 


Pfizer) Laboratories, division, chas. Pfizer & Co., inc. 


err world’s largest producer of antibiotics, 


therapy of such common 


infections as: 


discoverers of oxytetracycline and 
Pneumococcal infections, ‘ 


including pneumonia, with 
or without bacteremia; 
streptococcal infections, 


the first to describe the structure of 


tetracycline, nucleus of modern 
including follicular 
tonsillitis, septic sore broad-spectrum antibiotic therapy. 


throat, scarlet fever, 
pharyngitis, cellulitis, 
urinary tract infections 


due to susceptible organisms, Tetracyn is supplied as Capsules, 
and meningitis; many ‘ 

staphylococcal infections, Tablets, Oral Suspension (chocolate 
with or without bacteremia, 


including furunculosis, 
septicemia, abscesses, impetigo, 
acute otitis media, 


flavored), Pediatric Drops (banana 


ophthalmic infections, flavored), Intravenous, Intramuscular, 
susceptible urinary tract 

infections, bronchopulmonary Ophthalmic Ointment, and Ointment 
infections, acute bronchitis, : 

pharyngitis, laryngotracheitis, (topical), 

tracheobronchitis, sinusitis, 

tonsillitis, otitis media, mann 


and osteomyelitis; 
certain mixed bacterial 


infections; soft tissue 
infections due to (Pfizer) 
susceptible organisms. CT’) PrizeR LABORATORIES, Brooklyn 6, N. ¥. 


— Division, Chas. Pfizer & Co., inc. 
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What every director knows... 


UCCEss in recording the visible begins technicians, his equipment and materials 
long before the shooting starts. It with the greatest care, 
begins with planning, with the careful That is why, again and again, he turns 
selection of equipment, materials, and to Kodak Blue Brand \-ray Film and 
with the co-ordination of every detail. Kodak x-ray chemicals. These Kodak 
Same is true when the invisible is to be products are made to work together... 


recorded for expert diagnosis. rigidly tested and proved, so that they may 


That is why the radiologist selects his be depended upon—under all conditions. 


For superior radiographic results, 
follow this simple rule: 


Use Kodak 
Blue Brand 
X-ray Film 


Process in 
Kodak Chemicals 
(LIGLID OR POWDER) 


Order from your x-ray dealer 


>) 


EASTMAN KODAK COMPANY 
Medical Division, Rochester 4, N. Y. 


Kodak 


| ‘ b\, 
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for Plumbage Thoracoplasiy 


...as used by the 
OVERHOLT THORACIC CLINIC 


Lucite Spheres, 14" or 1” (in diam.). . . $.30 ea. 
Polyethylene Film, Animal Tested, (Used for 
encasing Soheres) 
54” x .015...10 yds. $7.50 
54” x .002...10 yds. $7.50 


ORDER DIRECT FROM: 


Sue 


MAMERS OF SURGEONS’ INSTRUMENTS 


The jet “Humidox” humidifies oxygen or oxygen mixtures 100%, delivering a substantial fog 
of fine particle size. It can be used to nebulize medications or mucolytic agents. 


1. Has stainless steel jets and is easily 
cleaned. 


2. Operates with high efficiency on a 
50-Ib. line or with a standard regu- 
lator. 


Is available in an air-mixing model 
which conserves oxygen, avoids 
high concentrations, and can be 
used for recirculating. 


. It is not expensive. 


Price, model JH1 - - - - $25. 
Please write for information circular 


J. H. EMERSON COMPANY 


22 COTTAGE PARK AVENUE, CAMBRIDGE 40, MASSACHUSETTS, U. S. A. 
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GAN TRECHEEEEN 


Gantrisin plus Penicillin 


response .. . rapid 


a synergistic antibacterial 

a higher and faster ‘ae esistance rare 
rate of therapeutic action 

than obtainable by 

either component alone. 


resistance ... rare 


combined therapy of 
sulfonamide plus antibiotic 
minimizes emergence of resistant organisms. 


GANTRICILLIN-300. Each tablet provides 0.5 Gm Gantrisin (the single, highly soluble 


sulfonamide) plus 300,000 units of crystalline penicillin G potassium. 


GANTRICILLIN (100). Each tablet provides 0.5 Gm Gantrisin plus 100,000 units of crystal- 
line penicillin G potassium. 


GANTRICILLIN (acetyl)-200. Each teaspoonful (5 cc) of the cherry-flavored suspension 
provides 0.5 Gm Gantrisin (acetyl) plus 200,000 units of penicillin G potassium 


GANTRICILLIN® GANTRISIN® — brand of sulfisoxazole 


GANTRISIN® (acetyl) —brand of acetyl sulfisoxazole (N)-acetyl- 4, 


HOFFMANN -LA ROCHE INC ROCHE PARK NUTLEY 10 N. J. 
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“where oozing from a vascular bed is anticipated’* 


ADRENOSEM $§sstops capillary bleeding and oozing. Adrenosem acts directly on 
the capillary walls to increase resistance and decrease permeability. 


There are no reported toxic effects or contraindications attributable to Adrenosem. 
Adrenosem does not affect blood components or induce embolus formation. It 

has no sympathomimetic or vasoconstrictive action. Adrenosem is compatible with 
vitamin K, heparin, and commonly used anesthetics. (It is suggested, 

however, that antihistamines be withheld for 48 hours prior to and during 
Adrenosem therapy since antihistamines tend to inactivate Adrenosem. ) 


*Sherber, D. A.: The Control of Bleeding, Am. J. Surg. 86:331 (Sept.) 1953. 


drenosem 


the missing link in the control of bleeding 


The therapeutic regimen for Adrenosem is simple and safe: 


@ preoperatively to control oozing during surgery and provide clearer operative field: 
one to two ampuls (5 to 10 mg.) every two hours prior to surgery for two doses. 


postoperatively to prevent hemorrhage and check oozing: 
one to two ampuls (5 to 10 mg.) every two hours until there is no indication of undue bleeding. 
To maintain control, one ampul may be administered every three hours or 1 to 5 mg. orally t. i. d. 


to control active bleeding: 
One ampul (5 mg. every two hours until bleeding is controlled; 
frequency of dose may then be diminished. 


to control severe bleeding: 
one ampul (5 mg.) every hour for three doses; then every three hours until bleeding is controlled. 


to control mild, low-grade bleeding: ; 
l ampul (5 mg.) every three or four hours until bleeding is controlled; then 1 to 5 mg. orally 
four to five times daily until bleeding ceases. 


maintenance dosage to prevent bleeding in conditions where small vessel integrity may be 
impaired: 1 to 5 mg. orally t. i.d.; if bleeding ensues, dosage may be increased 1 to 5 mg. orally 
every three or four hours; if bleeding persists, oral dosage should be supplemented with 1 ampul 
(5 mg.) daily. 


pediatric dosage : up to four years of age — 1 mg. intramuscularly or orally with same 
frequency as for adults, until bleeding is controlled. From four to twelve years of age — 
1% the adult dosage as indicated. 


Available as Ampuls: 5 mg., | cc. (package of 5). 
Tablets: | mg. S.C. Orange, bottles of 50. GE WE Co) 
Tablets: 2.5 mg. S.C. Yellow, bottles of 50. 
THE S. E. MASSENGILL COMPANY, Bristel, Tennessee 
New York + San Francisco + Kansas City 


Adrenosem Massengill Brand of Adrenochrome Semicarbazone Sodium Salicylate Compound 
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Viom ycin 
Sulfate 


“qa third potent tuberculostatic agent’! 


now availableas Winactane 
Sulfate 


Viomycin Sulfate Ciba 


e Active even when bacillary resistance to 
streptomycin or isoniazid has developed 


e Side effects rare and generally mild in thera- 
peutic dosage 


e Especially recommended in combination 
with PAS 


Supplied as sterile vials: The equivalent of 1 
Isolated in Gram viomycin base as the sulfate. 


Ciba Research 1. Hobby, G. L., Lenert, T. F., Rivoire, Z. C., Donikian, M., and Pikula, D.: 
Am. Rev. Tuberc. 67:808, 1953. 


Detailed literature sent on request of physicians 


Ciba Pharmaceutical Products, Inc., Summit, N. J. 
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The importance of freshness in a rose is obvious, 
but until recently it was not generally realized that - 


freshness is equally important to PAS. 


It has now been demonstrated that a marked de- 
terioration develops in PAS with age, and upon 
exposure to light, air and moisture. Any lack of 
freshness in PAS produces decomposition, discolora- 
tion and unpleasant taste. These factors increase the 
incidence of gastro-intestinal distress, and reduce 


the efficacy of the drug. 


To preclude the development 
of these undesirable effects, 
Hellwig’s neutral PAS so- 
dium crystals now carry an 
expiration date, after which 

we consider it inadvisable to 
use the drug. 


lor Purity, Freshness, Taste 
Specify 


neutral PAS sodinm 


PACKETTES 
UNILITER PACKS 
TABLETS 
BULK CRYSTALS 


14, Inc. 


209 East Chestnut Street + Chicago 11, Ulinois 
Saranac lake, N. Y. 
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bronchial 


asthma 


AROUND-~ 
THE-CLOCK 
PROTECTION 


relieving acute bronchospastic 


“The evidence continues to 


crises and the state of chronic 
bronchospasm occurring in 
? 
wun protected bronchial asthma and chronic 
pulmonary emphysema.” 
aminophylline The addition of protective factors 
to aminophylline, as contained in 
Dainite Tablets, minimizes gastric 
side effects and thus “has recently 
made it possible to administer the 
amount of aminophylline required for 
good therapeutic effect, with or without 
the addition of ephedrine or a barbiturate 
. . . Good clinical tolerance . . . and 
Supplied: In bottles of improvement in pulmonary function 
50 Day Tablets and 50 Night 
Tablets; also supplied as 
the Dainite Unit 
containing 48 Day 
Tablets ond 
18 Night Tablets 
in ao unique 
dispensing 
package. 


Two distinct dosage forms to meet the day and 
night requirements of the asthmatic patient. 


have been observed.” 
1. Segal, M. S., et al.: Ann. Allergy 9: 782-409, 1951. 


Dainite 


IRWIN, NEISLER & COMPANY © DECATUR, ILLINOIS 


Each Doinite DAY Toblet 
day contains 
Sodium Pentoborbital..% gr. 


Aminophyliine....... 3 gr. 
protection 
Ethy! Aminobenzoote..% gr. 
Aluminum Hydroside.2\2 gr. 
Give t.i.d.o« 


Each Dainite NIGHT Tablet 

Phenobarbital ee gr. 

. Sodium Pentobarbitol.. gr. 
protection 4 gr. 


Ethyl Aminobenzoote..“% gr. 
Aluminum Hydroside..2/2 gr. 


Give ot IO P.M 
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for greater safety in streptomycin therapy... 


Squibb Streptoduocin 
Streptomycin and dihydrostreptomycin in equal parts 


Distrycin has an important advantage over streptomycin. It has the same 
therapeutic effect but ototoxicity is greatly delayed. Since the patient 

is given only half as much of each form of streptomycin as he would have on 
a comparable regimen of either one prescribed separately, the danger of 
vestibular damage (from streptomycin) or cochlear damage (from 
dihydrostreptomycin) is significantly lessened. 


Signs of vestibular damage appear in cats treated with Distrycin as much 
as 100 per cent later than in animals given the same amount of streptomycin. 


*Heck, W.E.; Lynch, and Graves, H.L.: Acta oto-laryng. 44/416, 1953. 


Distrycin dosage is the same as for streptomycin. In tuberculosis the 
routine dose is | Gm. twice weekly, in conjunction with daily 
para-aminosalicylic acid or Nydrazid (isoniazid). In the 
more serious forms of tuberculosis, Distrycin may be given 
daily, at least until the infection has been brought 
under control. 
Distrycin 
is supplied in 


SaQul BB I and 5 Gm. vials, 


»xpressed as base 
a leader in streptomycin research and manufacture ee ee 


*Distrycin’"® and ‘Nydrazid’® are Squibb trademarks 
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RAYTHEON MICROTHERM advantages wher 


Raytheon Microtherm® Diathermy makes it possible to deliver 
deep heat to the tuberculosis patient almost as safely as to the non- 
tubercular.’ No harmful effects are observed as far as the 
pulmonary lesion is concerned.‘ Marked benefits result in the 
treatment of osteo-arthritis, fibromyositis, bursitis, 

peripheral neuritis and sprains.’ 

Areas at a distance from the lungs — ankle, knee, and hip 

joints, and the sciatic nerve distribution can be treated without extra 
precautions, by using the directors best suited to the 

particular area and condition.' 


Your medical equipment dealer will gladly 
demonstrate new Raytheon Microtherm, Model CMD-10. 


1. Rudin, L. N., and Jensen, J. R., C. M. Digest, XX: 7, 1963 
Copies of this article are available on r 


Excellence 
RAYTHEON MANUFACTURING COMPANY in Electronics 
Microwave and Power Tube Operations, Section NB-TD, Waltham 54, Mass. 
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on RECENT ADVANCES 


in the DIAGNOSIS and 
MANAGEMENT of... 


oming 


Rarely in surgical journalism is it possible to obtain so 
complete and authoritative a compendium so con- 
veniently. Under the guest editorship of Emil A. 
Naclerio, M.D., F.C.C.P., THt American JouRNAL 
or SurGeRY dedicates its January and February 1955 
issues to this timely Symposium dealing with advances 
in the diagnosis and management of bronchopul- 
monary diseases. A glance at the contents of this 
Symposium should convince you of its all-inclusiveness 
and value for quick reference in all medical and sur- 
gical aspects of Bronchopulmonary Disease. 


Purchased separately these two Symposium Issues 
cost $8.00. Your year's subscription to THe AMERICAN 
JOURNAL OF SURGERY, beginning with the January and 
February issues, will bring you not only this important 
Symposium but ten additional issues of this practical 
surgical journal for only $7.00 more. Act now to make 
these Symposium Issues available for your own ready 
reference and study. Fill out and mail today the sub- 
scription order form on opposite page. 


in the JANUARY and FEBRUARY 1955 ISSUES of EE, | 


Including: 


Embryology, Anatomy, 
Physiology, Pathology, 
Chemotherapy, Radiology — 
with emphasis on MEDICAL 
and SURGICAL TREATMENT. 


Under the Guest-Editorship of 
EMIL A. NACLERIO, M.D., 
F.C.C.P., New York 
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The American Journal of Surgery 


Please enter my subscription for one yeor (12 issues, 
starting with the Jonuvory, 1955, issue) to THE AMERICAN 
JOURNAL OF SURGERY. Subscription U.S.A., $15.00 per 
year; Canada, $16.00; foreign, $17.00 
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be made in almost all cases 

by the use of the 

ray in conjunction with a con- 7 
trast medium. The author has 
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‘For many years the natives oj 
‘’ the Dutch Indies have used the 
squeezed juice of the Curcuma in 


the treatment of diseases of the 


liver’ 


Gallogen 


Gallogen (gal-o-jen) is the Massengill name for 
the synthesized active principle of the ancient drug 
Curcuma. The isolation and synthesis of the active 
principle permits the administration of a pure, 
standardized form of the drug. Gallogen is a true 
choleretic, not a bile salt. 


Gallogen acts directly on the hepatic cells. It 
stimulates the flow of bile which is whole in volume 
and composition. The choleresis is in proportion 
to the functional capacity of the liver and is prompt 
and lasting. 


Gallogen is indicated whenever it is desirable 
to increase the flow of bile, encourage activity 
of the gallbladder and promote normal function 
of the biliary system. 


send for 
professional 
literature 
and 
sample 


Supply: in bottles of 100 and 1000 tablets containing 
75 mg. of the diethanolamine salt of the mono-d-cam- 
phoric acid ester of p-tolyimethy! carbinol. 


THE S. E MASSENGILL COMPANY, Bristol, Tennessee 
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For steady maintenance of digitalization 


More than any other digitalis material, PURODIGIN is 
characterized by ease of sustained digitalization. This 
is because PURODIGIN is crystalline digitoxin—the most 
active digitalis glycoside, providing complete and per- 
sistent cardiotonic action through slow excretion, stand- 
ardized potency, and total gastrointestinal absorption. 
No other digitalis compound is so precisely predictable 
in maintaining compensation. For continuous digitaliza- 
tion in congestive failure, specify PURODIGIN— crystal- 
line digitoxin, Wyeth. 


Supplied: Tablets 
Injection 


0.2 mg., 0.15 mg., 0.1 mg., 0.05 mg. 
0.2 mg. per cc. 


PURODIGIN 


CRYSTALLINE DIGITOXIN, WYETH (N_N.R., 1950) 


2, PA. 
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“The slow excretion 
of digitoxin is an 
advantage, since 
patients can be well 
maintained for 
long periods with 
this drug, even if 
an occasional daily 
dose is forgotten.””' 
1. Scheifley, C. H.: 
GP 2:59 (July) 1950 
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when resistance to other 


antibiotics develops... 


Current reports'* describe the increasing incidence of resistance among many 
pathogenic strains of microorganisms to some of the antibiotics commonly in 
use. Because this phenomenon is often less marked following administration of 
CHLOROMYCETIN (chloramphenicol, Parke-Davis), this notably effective, broad 
spectrum antibiotic is frequently effective where other antibiotics fail. 


Coliform bacilli—100 strains 
up to 43% resistant to other antibiotics; 
2% resistant to CHLOROMYCETIN.! 


Staphylococcus aureus—500 strains 
up to 73% resistant to other antibiotics; 
2.4% resistant to CHLOROMYCETIN2 


CHLOROMYCETIN is a potent therapeutic agent and, because certain blood dyscra- 
sias have been associated with its administration, it should not be used indiscriminately 
or for minor infections. Furthermore, as with certain other drugs, adequate blood 
studies should be made when the patient requires prolonged or intermittent therapy. 


References 
(1) Kirby, W. M. M.; Waddington, W. S., & Doornink, G. M.: Antibiotics Annual, 1953-1954, New 
York, Medical Encyclopedia, Inc., 1953, p. 285. (2) Finland, M., & Haight, T. H.: Arch. Int. Med. 
91; 143, 1953. 
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ECONOMICAL 


ADMISSION X-RAY PROGRAMS 
made possible by Fairchild 70-mm cameras 


Fairchild 70-mm x-ray cameras, used in 
connection with photofluorographic equip- 
ment, provide the easiest and most eco- 
nomical method of carrying out a com- 
plete admissions x-ray program — because 
of their rapid, automatic operation and 
fractional film costs. As a result, these 
cameras have become the “standard” for 
mass chest radiography. The 70-mm nega- 
tive is adequate for direct viewing; magni- 
fication viewing is available if desired. 
Suspected positive cases (which have been 
found to average between 8 and 10 per 
cent of all hospital admissions) would 
normally be retaken on 14 x 17 film by the 
hospital radiologist. 


Report of the Council of Tubercu- 
losis Committees, American College 
of Chest Physicians. April, 1951: 


The completely automatic operation of 
the Fairchild Roll Film Camera permits 
one technician to radiograph up to 150 
chests per hour. For smaller hospitals the 
Cut Film Camera offers identical high neg- 
ative quality at lower initial investment. 
Fairchild’s 70-mm cameras are available 
on all leading 70-mm hospital admission 
units and can be adapted to many existing 
installations. The cameras are uncondition- 
ally guaranteed for one year, and are 
backed by Fairchild factory service. For 
further information consult your x-ray 
equipment supplier or write Fairchild 
Camera and Instrument Corp., Robbins 
Lane, Syosset, L. L., N. Y., Dept. 160-35R2. 


1/RCHILD 


X-RAY EQUIPMENT 
AND ACCESSORIES 


When writing please mention Diseases of the Chest 


ew 
- 
. Be 
- 
= > 
> urge routine chest 
x re admissions to general = 
The value of this has 
been demonstrated in several large 
hospitals throughout the country 
where unrecognized cases of tuber- 
culosis and other chest conditions _ 
xviii 


Bitartrate Dihydrocodeinone Bitartrate) 


Syrup (5 meg. par (5. enn. per 
Avivage adult dose, 5 mg. pc. 


ENDO provucts 
Richmond Hill = 


— 
indicated 
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Carmethos 


caused by PAS and antibiotics 


for PAS nausea: 


Blend 2 tablespoonfuls of CARMETHOSE and 5 Gm. of PAS, 
with electric mixer or egg beater. Administer in doses of 1 
or 2 teaspoonfuls, as required. 


for antibiotic nausea: 


Administer 2 tablespoonfuls of CARMETHOSE before each 
oral dose of antibiotic. 


CARMETHOSE, an ion-exchange buffer for routine use with antibiotics 
... does not interfere with therapeutic blood levels. 


Bottles of 12 fluid ounces and 1 gallon. 
Palatable mint flavor. 


C IPA 
CARMETHOSE™ (sodium carboxymethylcellulose CIBA) SUMMITON. J, 
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Free 


the Bronchioles 
of Congestion 


Inhalation therapy 
with 
nontoxic mucolytic... 


potent detergent which, penetrating 
into bronchopulmonary system, 
liquefies tenacious viscid mucus, 
makes coughing fruitful in raising 


bronchopulmonary secretions. 


SRONCHIECTATIC PATTERN 
@ NORMAL BRONCHIAL PATTERN 


<= 


ALEVAIRE is inhaled by standard cerosol or nebulizer 
technic delivering a fine mist. 


ALEVAIRE may give dramatic results in neonatal asphyxia 
due to mucus obstruction or inhalation 
of amniotic fluid and atelectasis. 


ALEVAIRE gives almost immediate comfort in laryngitis, 
laryngotracheobronchitis, bronchitis, 
bronchiolitis, bronchial pneumonia, asthma, 
allergic bronchopneumonia. 

ALEVAIRE i of special value in adjunctive treatment 
of respiratory infections in geriatric 
patients and children. 

ALEVAIRE hos been found to be an effective 


Supplied 
and 60 cc. for intermittent nebulization. 
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XRAY INDICATES PATHOLOGY IN UPPER LOBE 
BUT NOT DIAGNOSTIC OF NEOPLASM 


broncho scope 


ICROSCOPIC SECTION X65 SHOWS 


Bronchus to uppe t left lobe 


im 
bronchu 


VIEW OBTAINED WITH RIGHT ANGLE TELESCOPE 


igh bronc us 


LENS SYSTEMS USED WITH BRONCHOSCOPE 


to lower Us 


lobe hing witt 


te escope 


_ Case of early tumor in bronchus of upper lobe, left lung. X-rays inconclusive. Broyles 
_ bronchoscope with right angle lens system disclosed small tumor in left bronchus. 


FREDERICK J. WALLACE, President 


American 


Makers, Jnc. 
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Just as subsidence of fever in pneumonia is 
the test of therapeutic response, so the rapid 
and sustained temperature drop induced by 
penicillin makes it the antibiotic of choice.'? 
BicILLIN is the penicillin of choice— 
indicated for remission of pneumococcal 
toxemia, for persistent bactericidal attack, 
for consistent absorption, for high thera- 
peutic efficiency, for low toxicity, for out- 
standing economy . . . in both the primary 
infection and many of its complications. 
Antibacterial levels through either oral’ or 
parenteral administration. 
BICILLIN is available in oral suspension, 
tablet and injectable forms. 


A NEW FORM OF PENICILLIN 


BICILLIN-’ 


Benrathine G Dipenicilinn G) 
1. Flippin, H. F.: Postgrad. Med. 


14-6 Guly) 1953 
Myeth 2. Flippin, H. F., et al.: J.A.M.A. 
147-918 (Nov. 3) 1951 


. 3. Finberg, L., et al.: Antibiot. & 
Philadelphia 2, Pa. Chem. 3.353 (April) 1953 
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prescribe this potent dietary supplement 


MI-CEBRIN 


(Vitamin-Mineral Supplements, Lilly) 


complete—each Tablet ‘Mi-Cebrin’ contains 11 vita- 
mins and 10 minerals. 


economical—convenient and economical to take, 
only one Tablet ‘Mi-Cebrin’ daily prevents practically 
all vitamin-mineral deficiencies. 


potency protected —a special coating between the 
vitamins and minerals prevents potency-destroying 
oxidation-reduction reactions and serves as a mois- 
ture barrier for maximum stability. 


quality controlled—‘Mi-Cebrin’ is painstakingly 
go, manufactured. Every finished lot is thoroughly as- 
lly sayed before release. 


QUALITY / RESEARCH /INTEGRITY Supplied in bottles of 100 tablets at drug stores everywhere. 


ELI LILLY AND COMPANY, INDIANAPOLIS 6, INDIANA, U.S. A. 


When writing please mention Diseases of the Cheat 


| 
im | 
AP \ 
of VITAMINS 
 . = for people past forty— 
xxiv 


DISEASES of the CHEST 


VOLUME XXVI 


NOVEMBER 1954 MBER 


Cardiac Standstill* 


K. V. S. RAO, M.D., W. L. JAMISON, M.D., F.C.C.P., 
H. E. BOLTON, M.D., F.C.C.P. and J. E. RUBEN, M.D. 


Philadelphia, Pennsylvania 


Few episodes in the lifetime of a surgeon could be more dramatic than 
that of seeing a heart which has completely stopped beating return to 
normal rhythm and force, followed by complete recovery of the patient. 
Two unusual episodes occurred recently in the authors’ practice and form 
the basis of this report. Both of these patients recovered without brain 
damage. 

The first death due to cardiac arrest under anesthesia was reported in 
1848.' History has it that cardiac massage was used for cardiac standstill 
for the first time, but unsuccessfully, in 1889 by Nichaus. It was carried 
out successfully by Inelsand in 1901, followed by Starling and Lane in 
1902, and subsequently by others. 

Since increasing occurrences of cardiac standstill are being reported, 
the number of_cases in the literature is now over 300. This indicates that 
it occurs not infrequently and may happen during or following anesthesia 
for any procedure. Occasionally, cardiac standstill occurs in the absence 
of heart disease as a terminal event in peripheral vascular collapse, trauma, 
accidental suffocation, dro-vning, or electric shock. In patients with com- 
plete heart block it may be transient, causing the Stokes-Adams syndrome. 


Problem of Cardiac Arrest 


To date cardiac standstill is a serious, usually terminal, event that rarely 
responds to currently employed therapeutic measures. Hence, it is a 
problem of the first magnitude, taxing the ingenuity of the surgeon, an- 
esthetist, resident, and nurse. 

The condition poses two problems? : 

(1) The heart must be restarted. 

(2) The central nervous system must not be deprived of oxygenated 
blood for more than three or four minutes. Cerebral anemia of longer 
duration is followed by widespread destruction of the cerebral cortex, 
manifested clinically by signs of decerebrate rigidity often without micro- 
scopic or macroscopic changes in the brain at autopsy." 

In those cases in which resuscitation is possible after cardiac arrest, 


*From the Charles P. Bailey Thoracic Clinic and Doctors’ Hospital and with the 
Support of the Mary Bailey Foundation for Heart and Great Vessel Research, 
Philadelphia, Pa. 
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failure is due to delay in diagnosis and in institution of proper treatment. 

Other causes, as outlined by Fauteux,' are hyperirritability of the heart 
and peripheral circulatory failure. 

Peripheral circulatory failure may develop after long trials at resusci- 
tation. It may be that co-ordinated beats are restored and seem to have 
sufficient strength to propel the blood, yet the pressure remains at zero 
or at a very low level. Infusion of 500 cubic centimeters of whole blood 
directly into the exposed aorta while massaging the heart may result in 
satisfactory elevation of the pressure which will remain when the heart 
is left to work by itself. 


Signs of Standstill 


Premonitory signs are slowing and weakening of the pulse and heart 
beat, hypotension, and cyanosis. The cessation of heart beat may be caused 
by either cardiac arrest, or ventricular fibrillation. The general manage- 
ment of cardiac standstill as carried out by the authors is as follows: 


Management of Cardiac Standstill 


A well organized plan of handling cardiac standstill should be de- 
veloped."." No time should be lost in useless discussion by members of 
the operating team. All, or as many as possible, in the departments of 
surgery and anesthesiology should be trained in the proper method of 
cardiac resuscitation. In an emergency, it is a question of “getting all 
hands to the pump.” 

Nothing will be accomplished by rechecking blood pressure that has 
been non-existent for two or three minutes. The only certain method of 
ascertaining whether the heart is still beating is to palpate or visualize 
it or the large arteries directly. Cardiac action may be assumed to have 
ceased if carotid artery pulsations are not palpable.” If the heart has 
stopped beating or the ventricles are fibrillating, minutes can be saved 
by rapidly opening the chest for diagnosis; if the heart is still beating 
feebly, little harm will have been done by the procedure.* The authors 
have found the transthoracic approach the quickest and most effective 
route to the heart. The important thing is to get the hand quickly to the 
heart and start massaging while the anesthetist inserts an endotracheal 
tube and inflates the lungs with 100 per cent oxygen. After thoracotomy 
is quickly performed, the pericardium is opened and it is determined by 
inspection and palpation whether the heart is in cardiac arrest or ven- 
tricular fibrillation. 


Cardiac Arrest 


If, upon opening the chest the heart is in arrest as shown by complete 
absence of contractions, or is in dire trouble as shown by regular but 
feeble and ineffective contractions, treatment is carried out in the fol- 
lowing manner. The keynotes are time, massage, and oxygen. 

Cardiac massage is started immediately. This may be performed with 
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either hand or with both. The objective is to institute contraction effective 
enough to maintain the blood flow to the brain. The rate of cardiac massage 
must be adjusted to that which allows filling of the ventricles before com- 
pression of them. The most rapid rate which allows for filling should 
be used. 

An intratracheal tube is inserted as quickly as possible, by a trained 
anesthetist if available. The lungs are inflated with oxygen through an 
anesthesia machine or an automatic respirator, such as Pneophore.* In 

. the event trained help is not available, mouth-to-mouth breathing may be 
carried out. 

Atropine sulfate 1/100 gr. (0.6 mgm.) is given intravenously. 

If the tone of the heart muscle is flabby, epinephrine (1:1000) one 
cubic centimeter in 10 cubic centimeters of saline solution is injected into 
either the right or left ventricle (in spite of the dire warnings of the 
pharmacologists) . 

If citrated blood has been used in quantity, calcium chloride may be 
given, 3 cubic centimeters of a 10 per cent solution, every five minutes for 
a total dose of 10 cubic centimeters. This also will help restore tone and 
force of contraction. 

Rapid restoration of the circulating blood volume should not be ne- 


Five Technical Methods of Maintaining Respirations Are Shown in Figures 1 through 5. 


FIGURE 1: Mouth-to-mouth breathing. The physician may compress the patient’s nose, 
and exhale through gauze into the patient’s mouth. 


*Made by the Mine Safety Appliance Company, Pittsburgh, Pa, 
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glected. Not only has the actual volume been depleted, perhaps, by pre- 
ceding blood loss or shock, but it is reduced functionally and immediately 
when the central circulatory mechanism, the heart, fails. Too often ad- 
ditions to the circulating blood volume may not proportionately raise the 
blood pressure because the vasomotor system rapidly becomes depressed 
during cardiac standstill. In such instances, the authors have found the 
rapid transfusion under pressure of 500 cubic centimeters of whole blood 
directly into the aorta or radial artery to be the most effective means of 
maintaining the heart beat and the blood pressure. Increasing the blood 
pressure in the aorta will, of course, increase the vital coronary and 
cerebral circulation. 


Ventricular Fibrillation 


Ventricular fibrillation is diagnosed as quivering of the heart muscle 
on inspection of the heart, and the sensation of a bag of worms on palpa- 
tion. Ventricular fibrillation can be differentiated from arrest immedi- 
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FIGURE 2: If an intratracheal tube is available, mouth-to-mouth breathing may be 
carried out more efficiently through an intratracheal tube. 
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ately. An electrocardiogram is not necessary. Coarse fibrillation seems 
to be an earlier state than fine fibrillation and seems to have a better 
prognosis. The following treatment is instituted. 

Steps 1 and 2 as given under cardiac arrest are carried out. 

Cardiac massage as previously described is started. The authors do 
not feel that a heart can be defibrillated unless there is adequate pressure 
in the coronary arteries. Rapid forceful, manual compression is necessary 
to elevate the coronary artery pressure. Clamping the descending aorta 
for up to 15 minutes will hasten this process. 

Electric shock, using ordinary 110 volt, 60 cycle, alternating current, 
is then applied. The voltage required for enlarged pathologic hearts may 
be somewhat higher than this. Nurses assisting the authors are trained 
to keep the plug and receptacle in either hand, holding them apart until 
the command of “Hit” is given. The plug is then pushed into the receptacle 
and immediately withdrawn. This method has been used many times and 
the authors have had no trouble with shock even when bare-handed as- 
sistants touch the patient. Assistants whose hands are simultaneously in 
contact with metal and the patient may be shocked, but no shocks have 
been received by merely touching the patient. 

Procaine, 5 cubic centimeters of 1 per cent solution, may be injected 
into the right or left ventricle. 


FIGURE 3: An ordinary airway may be placed, and the mask of the Pneophore held in 
position, either manually or by strapping. 
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The authors do not hesitate to give epinephrine (one cubic centimeter 
of a 1-1000 solution, diluted with nine cubic centimeters of saline solu- 
tion) into any heart that does not respond. 

Calcium chloride in doses of 2 to 10 cubic centimeters of a 10 per cent 
solution, is injected into the left ventricle. The preferred amount is 3 
cubic centimeters because large doses may cause tetanic contraction of the 
left ventricle. 


Case Reports 


Case 1; Case No, 26315 is rare in that it is the first successful cardiac mas- 
sage after cardiac surgery performed while the patient was in bed in her room. 
This 19 year old housewife was operated on March 16, 1953 for mitral insufficiency. 
At operation, regurgitation estimated at 40 cubic centimeters per heart beat was en- 
countered. The mitral valve was sutured and the operation was terminated without 
incident. The sutures were removed on April 1, and the postoperative course was 
uneventful. Fluoroscopy showed no pathology and the patient was considered ready 
to return home within the next few days. However, on April 2, at 6:50 P.M., her 
roommate observed that she suddenly became cyanotic and fell. The roommate ran to 
the nursing supervisor's desk, The thoracic surgical group happened to be making 
rounds and its members immediately rushed to the patient’s room. The patient was 
cyanotic and was hanging from the edge of the bed with her head down. She was 
placed in a supine position and was found to be pulseless with widely dilated pupils 
and no heart beat. Her chest wound was promptly opened with a pair of bandage 
scissors. 

The heart was in complete arrest, and cardiac massage was immediately started 


FA 


FIGURE 4: An intratracheal tube may be placed and secured in position by a safety 
pin. The mask of the Pneophore is then applied over this. 


i 
~ 
| GEC V 
¢ 
Was ray | 
14 | 


Vol. XXVI CARDIAC STANDSTILL 505 


and oxygen at a positive pressure of 20 to 30 centimeters of water was administered 
by a Pneophore. 

Atrophine, 0.4 mgm., was given intravenously. Following manual cardiac massage 
for three minutes and the injection into the left ventricle of 10 cubic centimeters of 
a 10 per cent solution of calcium chloride, the heart began to beat. Ventilation with 
100 per cent oxygen was continued. The ribs were approximated with one pericostal 
suture and the chest wall was closed in layers. The skin was approximated with stain- 
less steel wire. The patient’s color improved; the pupils, which had been dilated, 
became normal in size again and reacted to light, She was still given oxygen under 
positive pressure and a close watch was kept on her respirations, blood pressure, and 
apical rate. 

A second cardiac arrest occurred at 10 P.M. She became dyspneic and ceased 
breathing, and the heart suddenly stopped beating. The thoracic wound was opened 
by the resident (K. V. R.) and the heart was found to be in asystole. Massage was 
started and 0.4 mgm. of Atrophine was given intravenously simultaneously. The lungs 
were ventilated with oxygen under positive pressure (equivalent to 20 to 30 centi- 
meters of water) by an anesthetist. The heart began to beat and its contractions 
became fairly vigorous, The chest was closed, using chromic catgut No. 2 for the 
pericostal suturing, a running stitch of No. 1 chromic catgut in the muscles, and wire 
in the skin. Administration of oxygen under positive pressure (10 to 15 centimeters 
of water) by means of a Pneophore, was continued, and 0.4 mgm. of Atrophine with 
30 mgm. of Papaverine was administered intramuscularly every four hours. 

Chest instruments for immediate thoracotomy and possible arterial embolectomy 
were kept in the patient’s room. Special nurses cared for the patient for the next 
48 hours. Within two hours (at 12 o’clock midnight), the patient was able to open 
her eyes, but could not talk. 

The next morning, she responded better and on questioning said she felt fine. Roent- 
genograms taken that morning (April 3) revealed a fair degree of pneumothorax 
over the left upper lobe, and a density at the left base suggestive of fluid. 

The total white blood cell count taken during the period of cardiac standstill on 
April 2 showed 28,200 leukocytes per cubic millimeter; the heyoglobin was 68 per cent. 

It was felt that, in view of the high white cell count and low hemoglobin, pulmonary 


FIGURE 5: An intratracheal! tube having an inflatable rubber cuff may be placed and 
this can be attached to the Pneophore directly, 
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embolism should be considered as a possible cause of the cardiac standstill, 

This was confirmed 48 hours later when she coughed up blood in sputum and the 
white cell count rose to 32,400. The hemoglobin at that time was 77, and so no blood 
transfusion was given. 

On April 3, by 9 P.M., her respirations had increased to 64 per minute, and her 
temperature was 102° F. It was felt that retained secretions in the bronchial tree 
might be responsible for the increased respiratory rate. Atropine 0.4 mgm. was given 
intravenously, followed by bronchoscopy. Both the left main bronchus and the bronchi 
of the left lower lobe were filled with bloody secretions and blood clots were found 
in the left lower lobe. All bronchi were aspirated free of secretions. Oxygen was 
given through the bronchoscope during the entire procedure. Epinephrine, 1:1000 
was applied with cotton sponges to the lower lobe bronchus, Her breathing was con- 
siderably relieved, and the color of her face and fingernails became pink at the end 
of the procedure. There was little effect on the heart rate, and she was returned to 
her room improved. The temperature dropped to normal at the end of 24 hours. 

Henceforth, her postoperative course was uneventful. It was surprising that she 
did not have any wound infection despite the chest’s having been opened twice in bed 
with bandage scissors and massage having been carried out with the bare hands! 

She was given Papaverine 30 mgm. with 0.4 mgm. Atropine every four hours intra- 
muscularly from the night of April 2 until April 6. She was also maintained on a 
heavy regimen of antibiotics: 

1. Penicillin Sodium 500,000 units every three hours. 

2. Streptomycin 0.5 grams twice daily until April 7. 

%. Terramycin 250 mgm. every four hours until April 6. 

In order to lessen the threat of further pulmonary embolism, one dose of heparin 
(200 mgm.) was given, and 100 mgm. of Geman per day was started. Daily 
prothrombin times were done. She was also given digitoxin 0.2 mgm. daily from April 
4. Her last dose of dicumarol was on April 9, Stitches were removed ori April 14 
and she was discharged from the hospital on the same day. Three weeks after dis- 
charge from the hospital, while she was at home, a similar episode occurred with fatal 
termination. No pathological or anatomical reason for this fatal outcome could be 
found at autopsy. 


Comment 


This case illustrates how cardiac standstill can occur twice during the 
postoperative course and how it can be treated successfully at the bed- 
side, with complete restoration of cardiac function and without any dam- 
age on either occasion to the brain. It was surprising that despite two 
bouts of cardiac standstill during which the chest was opened with bandage 
scissors and massage was carried out with bare hands, no wound infec- 
tion occurred. This also illustrates that complications (for example; re- 
tained secretions requiring bronchoscopy) should be treated as after any 
thoracotomy. 


Case 2; Case no. 26450 is unusual in that the patient recovered after 50 minutes of 
cardiac arrest and ventricular fibrillation. R. G. was a 27 year old housewife who was 
operated by one of us (H. E. B.). Following successful dilatation of the mitral and 
aortic valves, it was felt that the tricuspid valve should be explored, since a suspicion 
of tricuspid stenosis was entertained from cardiac catheterization studies. 

The exposure of the right auricular appendage through the left lateral thoracotomy 
incision (Fifth interspace) is not too satisfactory, Since the blood pressure was 
falling, the attempt at exploration of the tricuspid valve was abandoned, and the 
»urse-string suture at the base of the right auricular appendage was tied securely. 
ecsvthing went well up to this point. While the auricular appendage was being 
oversewn with No. 00 cotton, the heart went into sudden standstill (at 4:10 P.M.). 

Cardiac massage was immediately instituted, and 0.4 mgm. of Atropine was given 
intravenously. The heart’s action was resumed for a few beats and then gross ven- 
tricular fibrillation began. 

Electrical defribillation was applied, but due to inadvertent touching together of 
the two electrodes the electrical fuse burned out. Manual massage was carried on 
assiduously while the anesthesiologist ventilated the lungs with 100 per cent oxygen 
and pumped blood directly into the aorta. Intracardiac injection of 1 cubic centi- 
meter of 1:1000 epinephrine was given, The heart showed gross fibrillations but as 
the fuse had blown and no alternating current was available, the defibrillators could 
not be used. As a desperate measure, 10 cubic centimeters of 10 per cent calcium 
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chloride was injected into the left ventricle and massage was continued. At 5 P.M., 
the heart reverted to sinus rhythm and was able to maintain its contractions. The 
heart was replaced in the pericardial sac and a further injection of 5 cubie centimeters 
of 10 per cent calcium chloride was given into the left ventricle. The heart now main- 
tained its rhythm well and the first spontaneous respiration occurred at 5:10 P.M. 
The amount of time elapsing from the first cardiac standstill until the restoration 
of an independent heart beat was 50 minutes. 

The polyethylene tube in the aorta which was used for transfusion, was removed 
and the opening closed with No. 000 Deknatal. ; 

The pericardium was left open. The chest was closed rapidly, the skin being ap- 
proximated with No, 28 stainless steel wire. 

As soon as she was turned on her back at 5:15 P.M., she responded and asked, “Did 
_ I give you any trouble?” 

At 5:20 P.M., she moved her extremities. Some time was spent in the operating room 
ventilating her lungs with oxygen. Her bed was taken to the operating room and she 
was transferred to it and returned to her room at 5:35 P.M. Strict orders were given 
not to turn her to the left side for fear of herniation of the heart through the open 

. pericardium. From this point on, her postoperative course was no different from 
that of any other patient undergoing cardiac sutgery. When returned to her room, 
her blood pressure was 90/60 mm. Hg. 

At 6:45 P.M., her blood pressure fell to 80/60 mm. mercury; pulse was 40 per 
minute; apical rate was 148 and respirations were 48 per minute. At this point, she 
started to talk and complained of difficulty in breathing. An infusion of 500 cubic 
centimeters of 5 per cent dextrose in water, to which 20 mgm. of vasoxyl and 5 cubic 
centimeters of aqueous adrenal cortical extract were added, was run at 30 drops per 
minute until her blood pressure rose to 100 mm. systolic; at that point, the infusion 
was slowed to 20 drops per minute. By 7:45 P.M., she was able to take sips of water. 

She had a fair night; however, by the following afternoon her respiration became 
labored at 48 per minute. Atropine 0.4 mgm. was given intravenously, followed by 
bronchoscopy. Large amounts of thick mucous were aspirated from the bronchi of the 
left lower lobe, After bronchoscopy, the rapid bre&thing quickly ceased. Dyspnea and 
cyanosis were relieved at the end of the proceduré and she was returned to her room 
in good condition. 

On the morning of March 21, she again had retention of secretions which were 
aspirated. Breathing improved. Oxygen under positive pressure was administered 
— time to time. The drainage tube was removed from her chest at the end of 48 
ours. 

Electrocardiograms taken four hours postoperatively were consistent with a normal 
sinus rhythm and some degree of myocardial depression, The latter were shown by 
the reduced amplitude of the QRS complexes, and the preponderant right ventricular 
pattern in the precordial leads. Those taken on March 24 were consistent with normal 
sinus rhythm. The findings were essentially normal except for some T-wave abnor- 
malities in the limb leads. 

Biopsy of the auricular appendage revealed active rheumatic endocarditis which 
might have been responsible for the elevated temperatures during the first week post- 
operatively. Sutures were removed on 16th postoperative day. 

Right-sided pleural effusion which required thoracentesis on several occasions in 
no way interfered with subsequent recovery, She was discharged from the hospital 
on April 9, 1953. 


Comment 


A case of ventricular fibrillation responding after 50 minutes to the in- 
jection of calcium chloride is reported. The possibility that the admin- 
istration of citrated blood directly into the aorta depressed the heart can 
not be overlooked as an etiologic factor.’ We believe that electric shock 
remains the treatment of choice in ventricular fibrillation in every situa- 
tion where it can be performed. In the case above, it was not available. 


SUMMARY 


The history of physicians’ attempts to deal with sudden death under 
anesthesia has been briefly sketched. We have described the method of 
managing cardiac arrest as practiced in the Charles P. Bailey Thoracic 
Clinic, and have differentiated this from the management of ventricular 
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fibrillation. We have also described the management of ventricular fibril- 
lation. 

Two unusual cases have been reported. In the first, cardiac arrest was 
overcome after cardiac surgery with the patient in bed in her room twice 
in less than four hours, with subsequent complete recovery without brain 
damage. The second patient had no spontaneous heartbeat for 50 minutes 
in the course of cardiac surgery, yet recovered completely with no brain 
or other tissue damage. 

We have no desire to encourage indiscriminate attempts at cardiac re- 
suscitation; but it is hoped that these two examples of the rewards of 
persistence once it has been undertaken in suitable candidates will en- 
courage others. This may result in additional salvage of useful lives. 


RESUMEN 


Se esboza brevemente la historia de los esfuerzos de los médicos para 
hacer frente a la muerte sibita durante la anestesia. Hemos descrito el 
método para tratar el paro cardiaco en la Clinica de Torax del Dr. Charles 
P. Bailey y lo hemos diferenciado del tratamiento de la fibrilacién ven- 
tricular. También describimos el tratamiento de la fibrilacién ventricular. 

Los casos poco comunes hemos referido. En el primero, el paro fué 
dominado después de cirugia cardiaca, en su lecho en su habitacion dos 
veces en menos de cuatro horas con recuperaci6n sin dafio cerebral. 

El segundo no tuvo latidos espontaneos por 50 minutos en el curso de 


una operacién de corazén, pero se recuperé completamente sin dafio en el 
cerebro ni en otros tejidos. 

No deseamos alentar los intentos indiscriminados para le resucitacién 
cardiaca; pero se espera que estos dos ejemplos de resultados después la 
persistencia de los esfuerzos una vez emprendidos en sujetos adecuados, 
animen a otros. Esto puede dar masrescate de vidas utiles. 


RESUME 


Les auteurs rappellent rapidement les différentes conceptions successives 
sur la conduite a tenir lors d’une mort subite au cours de l’anesthésie. Ils 
exposent ce qui doit étre fait en présence d’une syncope cardiaque, selon 
la pratique habituelle de la Clinique de Chirurgie Thoracique de Charles 
P. Bailey. Ils l’opposent a la conduite a tenir en cas de fibrillation ven- 
triculaire. Ils décrivent par ailleurs |’attitude qu’il convient de prendre 
dans ce dernier cas. 

Ils rapportent deux observations peu communes. Dans le premier cas, 
la syncope cardiaque survint aprés une intervention chirurgicale sur le 
coeur. La malade était dans son lit, revenue dans sa chambre, et |’acci- 
dent se produisit deux fois en moins de quatre heures. Néanmoins, la 
malade se remit complétement, sans aucun trouble cérébral. Le second 
malade n’eut aucun battement cardiaque spontané pendant 50 minutes, 
au cours d’une intervention sur le coeur, et cependant, il guérit compléte- 
ment sans aucune séquelle cérébrale ou d’aucun autre organe. 

Les auteurs se défendent de vouloir encourager des tentatives de rani- 
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mation cardiaque sans discrimination. Mais ils espérent que ces deux 
exemples de persévérance dans la tentative en encourageront d'autres. Il 
pourra en résulter le sauvetage de vies utiles. 
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The Cream-Egg Medium for Recovery and 
Enrichment of the Growth of Tubercle Bacilli 
from Septic Material * 


HENRY C. SWEANY, M.D., F.C.C.P., FRANK P. DUNBAR and ERIC WOOD 
Tampa, Florida 


The need for a better medium to recover weakened or “latent” tuber- 
cle bacilli has become more desirable since there are so many reports 
of finding acid fast forms in sputum and resected specimens':* * * ° with 
little or no corresponding growth on cultures and, in some studies, little or 
no ill effects on susceptible animals. Most of these authors found only about 
20 per cent of their smear-positive specimens, positive on culture or in 
animals. They recognize that many of the bacilli may have been dying 
for varying periods of time before the drug treatment and that it is 
difficult to assign the exact role of the chemical or antibiotic in the process. 
In fact Katz® made a study of six resected lesions without drug treat- 
ment and obtained only a little higher percentage in positive findings 
than in the various reports on drug treated specimens. Of five cases with 
positive smear only two (40 per cent) grew on culture. The death of 
tubercle bacilli is only to be expected as any tuberculous patient recovers. 

The question of the viability of these acid fast forms has been estab- 
lished for certain protoplasmic parts of the “latent” bacilli? but there 
has not been complete success in causing these “sleepers” to reproduce. 
Although they may be dying and essentially dead, there is no justification 
in drawing that conclusion until every avenue has been explored. 

Several years ago Stadnichenko, Sweany, and Kloeck*® in a study of 
tubercle bacilli in birds and mammals made an exhaustive search with 
many ingredients, and modified a cream-egg mixture proposed by Sweany 
and Evanoff* that gave results which were superior to all other mediums 
of that time including the Lowenstein-Jensen" combination as modified 
by Holmes.'' There were several faults with the medium, however, and 
as a result it was not generally used. One of the principle difficulties was 
the uncertainty of obtaining a homogenous mixture. This drawback has 
now been corrected by use of the “Waring Blendor.” The selection of 
fresh material as well as proper manipulation is obligatory and can be 
expected of all good bacteriological technicians. The recently proposed 
blood agar medium of Tarshis'? is cheap and simple to prepare, but it 
has no more to offer than the Lowenstein medium so far as diagnostic 
possibilities are concerned. 


Preparation of the Medium 


The details of preparation of the medium are as follows: 
Strictly fresh unpasteurized cream and milk, as well as fresh eggs are 
essential. Careful observance of sterile methods should be practiced. 


*From the State of Florida Tuberculosis Hospitals—Southwest Hospital and Central 
Laboratory, Tampa. 
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Work should be done in a closed, dust-free room; sterile gloves should 
be worn while handling the eggs after they are washed; and the open 
beakers and flasks should be exposed to the air for as short a time as 
possible, especially while breaking the eggs. 

Some of the decimals in the formula may not be necessary but are in- 
cluded to bring the total amount to an even 100 per cent. 


1. Formula of the medium: 
(a) Percentage of ingredients by volume: 


Per Cent 
egg yolk 42.5 
egg white 19.2 
“ milk 27.8 
cream 9.3 
2 per cent malachite green oxalate 1.2 
(b) Percentage of dry ingredients by weight: 
Potato flour 1.85 gms. | 
asparagin 0.18 gms. 


2. Equipment required for preparation of 2 liters of medium: 
Sterile rubber gloves and all sterile glassware including: 


1 3 liter flask containing approximately 100 grams glass bead. 
1 2 liter flask (no glass beads). 
1 2 liter flask containing glass beads. 
1 500 ce flask (no glass beads). 
1 2 liter beaker marked at 850 ce level. 
1 600 cc beaker marked at 384 cc level. 
1 heavy glass rod (for mixing eggs in 2L beaker). 
1 100 ce graduate, marked at 82 cc and 104 ce level. 
1 dispensing burette, 1000 cc capacity. (See Cenco catalogue #16018). 
1 Waring Blendor. 
1 knife for breaking eggs. 
2 pots, sufficiently large to contain 52 eggs before breaking. 
175 1 ounce, flat, screw cap bottles. 


3. Preparation: 


(a) Cream: Measure 104 cc. of cream (approx. 38 per cent butter 
fat) in sterile graduate and pour into sterile 500 cc. flask. Measure 
82 cc. of milk (approx. 3.8 per cent butter fat) and pour into same 
500 cc. flask. 
This mixture results in approximately 23 per cent butter fat content. 
Mix well. 
Steam in Arnold sterilizer for 45 minutes first day and again for 45 
minutes the following morning. 
The cream should be placed in refrigerator overnight following the 
first steaming. Remove chill the following morning before steaming 
the second time. 
(b) Milk-potato flour-asparagin mixture: Into 3L sterile flask con- 
taining glass beads place the following: 

Potato flour 37 grams 

asparagin 3.6 grams 
Mix well in dry state. 
Add 556 cc, of milk. Mix well. 
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Place flask in boiling water bath and shake frequently for 10 min- 
utes, then allow flask to remain in boiling water bath for 60 minutes 
longer with occasional shaking. This is prepared on the first day and 
refrigerated over night. The following morning, bring the mixture 
to room temperature and add 186 cc. of the cream-milk mixture 
after it has been steamed for second time and cooled. 

(c) Egg fluid: Wash 52 average sized eggs with soap and water, 
rinse well and place in 70 per cent alcohol for 30 minutes. Transfer 
to sterile container to drain off the alcohol. Break the eggs and sepa- 
rate yolk into a sterile 2L beaker, until the 850 cc. mark is reached. 
Collect white in 600 cc. beaker until the 384 cc. mark is reached. 
Discard excess whites. Add the whites to the yolks and mix with 
the sterile heavy glass rod. Pour into 2L flask with glass beads and 
shake well. This thins the mixture and gets rid of vicid material. 
(d) Pour total egg fluid into sterile 3L flask containing the cream- 
milk-potato mixture. Shake well. 

(e) Add 24 cc, of 2 per cent malachite green oxalate and mix well. 
(f) Blending: Pour mixture into the sterile Waring Blendor in con- 
venient amounts and run for 5 minutes. After each portion is blended 
pour into sterile 2L flask to allow separation of part of froth. As the 
froth separates pour fluid into the sterile dispensing burette where 
further separation of froth occurs in a few minutes. 

(g) Dispense in 10 cc. amounts in sterile 1 oz. bottles. 

(h) Inspissate at 82° to 88° for 1 hour. 

(i) Incubate 72 hours for sterility test. 


NOTE: Final medium should contain 3 to 3.5 per cent butter fat. 


FIGURE 1: The two bottles on the left were specimens from patient J. P. inoculated 
6-9-53 and read 7-6-53. The left bottle is the Lowenstein-Jensen medium and was 
recorded as a 1 plus growth. The other is the cream-egg medium and was recorded 
as 3 plus growth. The two bottles on the right are from patient H. M. inoculated 
7-14-53 and read 8-15-53. The Lowenstein-Jensen medium was negative, the cream-egg 
medium has 13 colonies. 
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Experimental Report 


The study will be reported in four phases viz: 

(a) A comparison with the Lowenstein-Jensen medium for diagnostic 
value; (b) the comparative growths; (c) contamination possibilities; and 
(d) revival of certain smear-positive forms, negative on cultures. 

The first will be given in Table I. 

Gastric smears were not made because we feel the results contribute 
little worthwhile information due to the presence of saprophytes. In- 
oculation of the mediums were alternated throughout. 


TABLE I 
. The results of the growth of 27 cultures with no growths, on one medinm and one or 
more colonies on the other. 


A. F. Bacilli on Colonies Colonies 

No. Source Conc. Smear on C-E on L-J 
, Gastrics Not done 0 1 
2. Gastrics Not done 0 1 
3. Gastrics Not done 0 1 
4. Gastrics Not done 0 1 
5. Sputum Negative 0 1 
6. Sputum Negative 0 1 
7. Sputum Negative 0 i 
8. Sputum Negative 0 1 
9. Gastric Not done 1 0 
10. Gastric Not done 1 0 
11. Pus Negative 1 0 
12. Sputum Negative 1 0 
13. Sputum Negative 1 0 
14. Sputum Negative 1 0 
15. Sputum Negative 1 0 
16. Sputum Few 1 0 
17. Gastric Not done 2 0 
18. Sputum Negative 2 0 
19. Sputum Few 2 0 
20. Sputum Few Ht) 0 
21. Sputum Negative 13 0 
22. Sputum Negative 16 0 
23. Sputum Negative 18 0 
24. Sputum Negative 20 0 
25. Sputum Moderate No. 1+ 0 
26. Sputum Few 1+ 0 
Sputum Negative 0 


Of these 27 cases where one medium was negative and the other posi- 
tive, eight (29.6 per cent) were positive on the Lowenstein-Jensen me- 
dium whereas 19 (70.4 per cent) were positive on the cream-egg medium. 
Three of the cultures (25, 26, 27) were strongly positive with plus and 
double plus growths on the cream-egg medium and five similar to 20 to 
24 inclusive had nine to 22 colonies each. Not one of the Lowenstein-Jensen 
cultures showed such difference. 

The first 16 may well be explained on a basis of scanty distribution in 
the specimens as there were eight on each. The last 11 cannot be explained 
on any other basis than a superior enrichment of the cream-egg medium. 

The next comparison was where there was a difference in growth on 
one or the other mediums. This feature will be shown in the next four 
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tables. The first of this group included cultures with a minimum of one 
colony on one medium and two to 20 on the other. The results are shown 
in Table II. 

One specimen (No. 5) had a growth preponderance on the Lowenstein- 
Jensen medium whereas there were five with a preponderance of growth 
on the cream-egg medium (No. 8-12 inclusive). This group presented 
the same pattern as those in Table I. 

The next group is a summary of 49 cultures where there was a minimum 
growth of two colonies on one medium with a maximum of 40 colonies 
on the other. The results will be lumped in one small table. 

Of the 49 cultures 11 had the same number of colonies and 38 were 
different. Of 38 cultures showing a difference, 25 (51.1 per cent) showed 
a better growth on the cream-egg and 13 (26.5 per cent) a better growth 
on the Lowenstein-Jensen medium. There was almost double the efficiency 
of the cream-egg medium on these scantily positive specimens. 


TABLE II 


A. F. Bacilli on Colonies Colonies 
Source Conc. Smear 
Gastric Not done 
Gastric Not done 
Pus from knee Negative 
Sputum Negative 
Sputum Negative 
Sputum Negative 
Sputum Negative 
Sputum Negative 
Sputum Negative 
Sputum Not done 
Sputum Few 
Sputum Many 


~ 97 Col. 26 Col. 


The 85 cultures having only growths report in number of colonies and 


not including those in Table I shown by plus signs, was also grouped in 
a small table. 


TABLE Ill 


No. Colonies Cultures Total colonies 
Number Per Cent Number Per Cent 
Same No. on both 11 (22.4) 64) 
More on “L-J” 13 (26.5) 382 (39.5) 
More on “C-E” 25 (51.1) 


(54.1) 


TABLE IV 


% more on “C-E” 
Pos. on “C-E” Pos.on“L-J” —_stthanon “LJ” 
Cultures 77 (90.6) 69 (81.0) 11.6 


Colonies 761 493 


No. 
3. 
3. 
4. 
5. 7 — 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
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TABLE V 


A. F. Bacilli on 


No. Source Conc. Smear “C-E” “LJ” 
a Sinus Few 9 col. i+ 
2. Sputum Moderate No. 40 col. 2+ 
3. Sputum Moderate No. 2+ 4+ 
4. Sputum Moderate No. 3+ 4+ 
5. Sputum Moderate No. 3+ 4+ 
6. Lung Few 1+ 4col. 
7. Sputum Few 1+ 6 col. 
8. Sputum Few 1+ 15 col. 
9. Sputum Negative 1+ 16 col. 

10. Sputum Few 2+ 5 col. 

11. Sputum Negative 2+ 16 col. 

12. Sputum Negative 4+ Fo, 

13. Sputum Negative 2+ 1+ 

14. Sputum Negative 2+ 1+ 

15. Sputum Few 2+ 1+ 

16. Sputum Moderate No. 2+ 1+ 

17. Sputum Many 3+ 1+ 

18. Sputum Few 3+ 1+ 

19. Sputum Many 3+ 1+ 

20. Sputum Few 3+ 24+ 

21. Sputum Few 3+ 23+ 

22-23 Sputum 2 cultures ae 1+ 

24-26 Sputum 5 cultures 4y 2+ 

29-36 (1 gastric) 8 cultures 4+ 3+ 

(1 br. wash} 


(6 sputa) 


Growth appeared on 77 (90.6 per cent) of the cream-egg medium and 
69 (81.0 per cent) with the Lowenstein-Jensen medium. There was 11.6 
per cent more positives on the cream-egg medium with a 54.3 per cent 
greater colony yield. 

A record of comparable growths (expressed in the number of colonies) 
has been given in Tables II, II], and IV. Differences in 36 cultures with 
heavier growths on one or the other medium are tabulated in Table V. 

In all 36 cultures, only 5 (13.9 per cent) showed better growth on the 
Lowenstein-Jensen medium than on the cream-egg medium, while 31 (86.1 
per cent) cultures showed better growth on the cream-egg medium. 

Up to this point the two mediums have been compared as to their 
differences in growth results. There were many, however, showing the 
same number of colonies on both mediums although almost invariably 
there were larger colonies on the cream-egg medium. In this group were 
six with one colony each, three with two colonies each and two with 25 
colonies each—a total of 11. Of the growth having a 1 plus growth or 
better there were 11 each with 1 plus; eight each with 2 plus; four each 
with 3 plus, and 48 each with 4 plus growth—a total of 82 (42.0 per cent 
of all) having the same number of colonies or approximately the same 
amount of growth on both mediums. 

The final summary of the growth comparisons on cultures of 195 speci- 
mens may be given as follows: There were 27 where one of the mediums 
produced growths, but not the other—eight for the Lowenstein-Jensen 
and 19 for the cream-egg medium—11 more than on the former with 


; 
4 
& 
vi 
~ 


516 SWEANY, DUNBAR AND WOOD November, 1954 


eight having a preponderance of growth on the latter. 

There were 86 cultures where there was only a difference in growth 
results—23 with more growth on the Lowenstein-Jensen medium and 63 
with more on the cream-egg medium. Then, there were 82 where the 
growth was the same on both mediums. 

By combining all figures for each medium in cultures from 195 speci- 
mens, it gives the Lowenstein-Jensen medium an advantage in 31 (15.9 
per cent); the cream-egg medium an advantage in 82 (42.0 per cent) 
with 82 (42.0 per cent) where growths were equal. The net advantage, 
therefore, for the cream-egg medium is 26.1 per cent—5.6 per cent more 
positive specimens for tubercle bacilli and 20.5 per cent better growth. 

While enrichment possibilities are markedly in favor of the cream-egg 
medium, the comparison is not complete without comparison of the pos- 
sibilities of contamination. 

Accordingly a comparison was made in 1091 specimens where there 
were 30 cream-egg bottles contaminated and only eight of the Lowen- 
stein-Jensen medium a ratio of about 4 to 1 or 2.7 per cent to 0.7 per cent. 

Of the 516 bottles in the incubator at this time five each are com- 
pletely overgrown with contaminations. There are 12 (2.3 per cent) of 
the cream-egg medium partly contaminated and 5 (1.5 per cent) of the 
Lowenstein-Jensen medium partly contaminated, There is no doubt that 
the Lowenstein-Jensen medium is easier to prepare without risk of con- 
tamination than the cream-egg medium. In the whole series, however, no 
essential losses were encountered by either medium, since two bottles for 
each specimen are used and are recommended. 

A check was made to see how many positive smear cases failed to grow. 
Of 519 specimens, one case on drug treatment about three months was 
repeatedly positive on smear but six cultures were negative. There were 
four cases with a moderate number of bacilli and two with numerous 
bacilli (a total of 25) that did not produce any growth. It would seem 
that an inhibiting factor was present in some of the cases that were 
negative on culture, particularly on the case with six positives with a 
moderate number of bacilli on the slide but which were uniformly nega- 
tive. 
Discussion 


The advantage of the cream-egg medium over the modified Lowenstein 
medium would certainly be no less over the many other mediums that 
have been recommended. In the study reported above (8) an evaluation 
of some of the most commonly used medium was made, but none equalled 
the two used in this study and the cream-egg combination was then as 
now better than the Lowenstein-Jensen-Holmes medium. 

After all other considerations are evaluated, the fact that the cream-egg 
combination is apparently the only one of all that will not only grow the 
human strain better, but it will also grow all bovine bacilli directly from 
bovine specimens. It may be considered a universal medium, therefore, for 
growing all mammalian and avian tubercle bacilli. It is more difficult to 
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prepare than other media, but we submit that it is worth the effort. 

There is no doubt but some cultures were obtained that failed to grow 
on the reliable Lowenstein medium, but all of the acid fasts did not grow. 
There was some evidence in at least seven cases where a large number 
of bacilli in sputum failed to grow on culture indicating an inhibiting 
factor as a result of drug treatment. Not enough work has been done 
on pathological material to justify a statement but there were not many 
specimens containing large numbers of acid fast bacilli that have failed 
to grow. It is to be expected, however, that every bacillus in dying reaches 
and passes a stage when nothing can revive it. 

It is not to be inferred that this is the last word in culture media. 
Other more delicate methods may supplant it in time. For the moment, how- 
ever, it is the best we have tried, It may be that certain ingredients are 
not necessary, but until they are proved to be dispensable, they should 
be retained. 

It should be pointed out also that this medium has its greatest useful- 
ness in diagnosis. Synthetic media or media with “simple” formulas 
do not give comparable results where a diagnosis is desired. 

The difficulty in making the cream-egg medium is more than other 
media but it is not much more difficult than the preparation of the Lowen- 
stein-Jensen medium. It becomes a question of what price are we willing 
to pay for more positive specimens? It is still only about 5 per cent the 
cost of guinea pigs and will give results that are comparable. 

The qualities of the cream-egg medium supply most needs for the growth 
of tubercle bacilli. It is high in egg yolk—an enriching ingredient of many 
substances used by tubercle bacilli; it contains only enough egg white to 
give the medium a firm body since too much albumen inhibits growth; 
it contains milk to give salt mixtures and protein; the cream gives fatty 
acids and glycerol; the potato is empirical but giving starch, salts, and 
proteins; and malachite green oxalate as an inhibitor of secondary micro- 
organisms. 

Since the cream-egg medium is such a fine enriching mixture it is only 
to be expected that it will also grow contaminants better than other media. 
The main probiem is to keep the contaminants at a minimum both in the 
specimen being examined and in the preparation of sterile glassware. 
Penicillin may be used to keep down contamination in grossly contami- 
nated specimens but it is better to prepare the medium as free from con- 
tamination as possible before resorting to such aids. 


SUMMARY 


A comparison has been made between a cream-egg-potato mixture and 
the Lowenstein-Jensen-Holmes medium for isolating tubercle bacilli from 
septic material. 

In 195 routine hospital specimens there were 11 (5.6 per cent) more 
positives on the cream-egg medium than on the Lowenstein-Jensen-Holmes 
medium. Some of these cultures were strongly (+ and +-4-) positive. 
There were in addition 63 more cultures that showed better growth on 
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the cream-egg medium than on the Lowenstein-Jensen-Holmes medium. 
Since 23 cultures showed better growth on the latter it leaves a net gain 
of 40 cultures (20.6 per cent) for the former. 

There is an overall advantage, therefore, of (114+ 40 — 51) 26.5 per 
cent of the cream-egg medium over the Lowenstein-Jensen-Holmes medium. 

There were a few positive specimens that failed to grow on culture where 
it seemed that an inhibiting factor had resulted from drug treatment. 

Advantages and disadvantages of the cream-egg medium are discussed. 
The advantages are many and the disadvantages are duly compensated 
for, as there is no substitute for an increase in positive findings. 


RESUMEN 


Se ha hecho una comparacién entre una mezcla de crema-huevo-patata 
y el medio de Loewenstein-Jensen-Holmes para aislar el bacilo de la tu- 
berculosis del material séptico. 

En 195 especimenes de rutina de hospital, hubo 11 (5.6 por ciento) mas 
positivos en el edio de crema huevo que en el de Loewenstein-Jensen- 
Holmes. Algunos de estos cultivos fueron fuertemente positivos (+ y 
++). 

Ademas hubo 63 cultivos més que mostraron mejor crecimiento en el 
medio de crema-huevo que en el de Loewenstein-Jensen-Holmes. 

Puesto que 23 cultivos mostraron mejor crecimiento en el ultimo,-queda 
una ganancia neta en favor del primer medio de 40 cultivos (20.6 por 
ciento). 

Por tanto, hay una ventaja global de 11 mas 40 o sean 51 (26.5 por 
ciento) por parte del medio de crema-huevo frente al de Loewenstein- 
Jensen-Holmes. 

Hubo algunos pocos especimenes positivos que no crecieron en elcultivo 
en los que pareci haber un factor inhibiente que result6 detratamiento con 
drogas. 

Se discuten las ventajas y las desventajas del medio de crema-huevo. 
Las ventajas son muchas y las desventajas son compensadas debidamente, 
ya que no hay cosa que substituya al aumento de hallazgos positivos. 


RESUME 


Les auteurs ont fait une étude comparative d’un milieu comprenant un 
mélange de créme, d’oeufs, et de pomme de terre, et du milieu de Loewen- 
stein-Jensen-Holmes, pour isoler les bacilles tuberculeux en partant de 
produits septiques, 

Sur 195 produits provenant des examens courants de |’H6pital, il y a eu 
II examens de plus (5,6°%) qui furent positifs sur le milieu a la créme 
et aux oeufs, par comparais on au milieu de Lowenstein-Jensen-Holmes. 
Certaines de ces cultures furent méme fortement positives. 

En outre, il y eut 63 cultures qui, sur le milieu a la créme et a l’oeuf, 
donnérent lieu A un développement supérieur A celui obtenu sur milieu 
de Lowenstein. Si l’on compte que 23 cultures donnérent un développement 
supérieur sur ce dernier milieu, il en résulte un avantage trés net pour le 
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milieu a la créme puisqu’il s’agit de 40 cultures, soit 20,6. En compre- 
nant l’ensemble, il y a un avantage de II + 40, soit 51, soit 26,5° en 
faveur du milieu a l’oeuf et a la créme. 

Il y eut un certain nombre de produits qui s’étaient montrés positifs 
sur lames qui ne donnérent pas lieu a une culture. Il semble qui s’est agi 
dans ce cas d’une inhibition due au traitement. 

Les auteurs mettent en discussion les avantages et les inconvénients du 
milieu a la créme et aux oeufs. Les avantages sont considérables, et les 
inconvénients en sont nettement compensés car aucun argument ne peut 
étre opposé a la notion de l’augmentation des cas positifs. 
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Chronic Bronchitis—A Neglected Disease Entity* 


R. W. PHILLIPS, M.D., A. M. PHILLIPS, M.D., A. M. PAULL, M.D., 
and D. V. PECORA, M.D. 


Providence, Rhode Island 


As a primary disease entity, chronic bronchitis is said to be rare and is 
often described as a problem of the elderly and aged.'* In the past it 
has rated little attention or importance as a pulmonary disease, One can- 
not, however, remain unimpressed by the number of chronic coughers 
whom one sees, not only as patients but as fellow workers and acquaint- 
ances. Many medical teachings leave the impression that study of such 
people with chronic cough usually will show them to have pulmonary 
tuberculosis, bronchiectasis or bronchogenic carcinoma. However, in the 
vast majority, investigation fails to disclose evidence of these important 
and time-honored entities. Instead, simple chronic bronchial irritation 
and inflammation appears in our experience to be by far the most com- 
mon cause of the cough. 

The importance of chronic bronchitis is not limited to its recognition 
as an etiological factor in the differential diagnosis of chronic cough. It 
is of great significance as a disease entity itself since we have found it to 
be the most common cause of pulmonary emphysema. 

This is a study of 18 cases of chronic bronchitis. The incidence of the 
problem, clinical and pathological findings, as well as the important com- 
plications will be discussed. 


Method of Study 


A study was made to determine the causative mechanism of chronic 
cough in adult males who did not have evidence of pulmonary tuberculo- 
sis, bronchial asthma, chronic pneumonitis or bronchogenic carcinoma. 
The majority of patients with chronic pulmonary symptoms seen at this 
hospital do not have any of these entities. In the initial study 18 cases 
from among the many with long standing severe chronic cough were 
selected at random. It was reasoned that any pathological condition in the 
lungs or bronchi would be less likely overlooked by the means of study 
at our disposal in the severer cases and in addition information regarding 
the nature of the disease in its advanced form would be furnished. Work- 
up included history and physical examination, appropriate laboratory 
work, x-ray and fluoroscopic examination of the chest and electrocardio- 
gram. An evaluation of degree of cough and amount of sputum was made. 
Bronchoscopy with bronchial biopsy and bronchograms were done on all 
cases, Studies of pulmonary function were carried out whenever feasible. 
The maximum breathing capacity was measured by means of a high veloci- 
ty one-way flutter valve and a Douglas bag. The best of three attempts 


*From the Medical and Surgical Services, Veterans Administration Hospital, Provi- 
dence, Rhode Island. 
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(30 seconds each) was used. The walking ventilation was calculated by 
collecting the expired air over a three-minute period while walking at a 
speed of 180 steps per minute (the specimen being collected by means of 
the high velocity and Douglas bag). The minute volume was calculated 
from air expired in the collecting apparatus over a six-minute period. The 
vital capacity was determined by means of a spirometer. From the in- 
formation obtained in these studies, the air velocity index* and walking 
index’ were calculated. 

The finding of advanced degrees of emphysema in the group of patients 
under study led us to approach the problem from a second aspect. The 
bronchial trees of 20 cases who died with extensive pulmonary emphysema 
and who did not have tuberculosis, tumor or bronchial asthma were in- 
vestigated by careful dissection and multiple sections. From the informa- 
tion gathered from both the clinical and post-mortem studies, it was hoped 
to establish the factors operating in the production of pulmonary emphy- 
sema. 

Results of the Clinical Study of 18 Cases of Severe Chronic Coughers 

1. Age: All were 50 to 69 years, except three who were between 40 and 
50 years. All were males (veterans). 

2. Duration of cough: Frequently the date of onset could not be re- 
membered—most patients stated they had coughed for “years,” 
10 or more years being the rule. 

3. Sputum: All raised sputum. In 13 the amount was less than half 
a cup. Five averaged more than one cup per day, Hemoptysis 
was present in four. The amount of blood coughed was con- 
siderable in amount in two during an episode which prompted 
hospitalization. The bleeding stopped spontaneously in each. 

4. Agents responsible for cough: (a) Previous known pulmonary infec- 
tion: pneumonia occurred in three—in one of these, however, 
chronic cough antedated pneumonia. (b) Exposure to industrial 
irritants—none in this series. In other types of communities, 
such as those with mining or quarry work as major industries, 
this factor could be important. (c) Inhalation of tobacco smoke— 
all smoked from one to three packages of cigarettes per day. 

5. Other respiratory symptoms: Dyspnea of varying degrees were noted 
in 15. 

6. Physical examination of the chest showed increase in the anteropos- 
terior diameter in 16. The lungs showed rhonchi and basal rales 
in 18 and a wheeze was noted in six. Right heart failure due to 
cor pulmonale was seen in three. 

7. Laboratory findings: The sputum contained few to many pus cells. 

Bacteriological study showed usual inhabitants of upper respira- 

tory tree, Neisseria, Strep. viridans, Aerobacter aerogenes, pro- 
teus. A few had sputum in which D. pneumonia was the pre- 
dominant organism. Blood counts showed normal white blood 
cells and differential. The hematocrit was over 50 in six and 
over 60 in two, both of whom had cor pulmonale. Blood chem- 
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istries were measured in eight of whom three showed respiratory 
acidosis. 

. Electrocardiogram showed right ventricular strain in two: In others 
the tracings were normal. Marked clockwise rotation was a com- 
mon finding. 

). Chest X-Ray: In nine, increased radiability of the lung fields was re- 
ported. The diaphragms tended to be depressed. The heart size 
was enlarged in two. 


10. Bronchoscopy : Reddening of the mucosa and increased secretions were 
noted. No complications occurred from the procedure, Broncho- 
grams failed to show evidence of bronchiectasis in any case. 
Bronchial biopsies disclosed chronic bronchitis in all. 


11. Ventilatory studies (Table 1): The maximum breathing capacity 
(MBC) showed considerable reduction in most instances. Ex- 
tremely low values were seen in eight. The vital capacities were 
reduced to a much lesser extent with the result that the air ve- 
locity indices were uniformly less than one. Reduction in MBC 
of greater degree than that of the vital capacity has been shown 
to indicate obstruction to flow of air and is characteristically 
seen in bronchial asthma, bronchiectasis and pulmonary emphy- 
sema. Loss of pulmonary elasticity, bronchiolar narrowing due 
to secretions, mucosal thickening and inflammation, air trapping 
and the chest deformity all contribute to reduce the MBC in pul- 
monary emphysema. The low air velocity indices confirm in our 
cases the clinical impression of emphysema and, in addition, serve 
as an index of the severity. The walking indices indicated serious 

impairment in breathing reserve in 10 of the 13 cases in which 
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a walking ventilation was done, and in one other, (Case 14), the 
walking ventilation could not be obtained satisfactorily due to 
dyspnea. Timed vital capacities were done in a few instances 
and showed the characteristic delay seen in emphysema. 


Findings In 20 Autopsy Cases of Emphysema 


Post-mortem examination of the bronchial tree and pulmonary paren- 
chyma of 20 cases with autopsy evidence of advanced emphysema was 
carried out. Those with tumor, bronchial asthma, and tuberculosis were 
excluded. The object of the study was to determine which pathologic en- 
tities were associated with the finding of emphysema at autopsy. In all 
20 chronic bronchitis was found to be present. In addition, bronchiectasis 
was found in two. Evidence of cor pulmonale was present in five, 


Twenty cases of Emphysema at Autopsy 


Disease Present Absent 

No. per cent No, per cent 
Chronic bronchitis ~ 20 #100 | 0 0 
Bronchiectasis 2 10 18 
Cor Pulmonale 5 25 15 «675 


Discussion 


The clinical sequence of events appears with almost monotonous simi- 
larity in these cases. The onset of the problem is insidious, usually in 
early adult life. Cough is the only symptom at first. Characteristically, 
this is especially noted after arising in the morning. At that time a 
paroxysm of coughing occurs often with the raising of some tenacious, 
whitish, mucoid sputum which has collected in the bronchial tree during 
sleep. During the rest of the day cough is usually minimal and often not 
particularly noticed by the patient himself. He feels well and rarely seeks 
medical attention then. A few consult family physicians and may be re- 
ferred for a chest x-ray film. This is invariably “negative” or shows “in- 
creased broncho-vascular markings.” Satisfied with assurance that there 
is no “T.B.,” but only “bronchial catarrh” or “just a cigarette cough,” as 
a rule the patient continues in his previous status without attaching any 
serious importance to the cough. 

With the passage of time, often years, the cough gradually increases 
so that it is noticeable not only in the morning, but also during the rest 
of the day. It is characteristically worse during intercurrent acute upper 
respiratory infections which are apt to last longer than usual. Damp, 
cold weather also aggrevates the symptom. Dyspnea may appear for the 
first time heralding the presence of significant pulmonary emphysema. In 
advanced cases, frank pulmonary insufficiency with or without cor pul- 
monale is seen, 

The cardinal feature of the problem clearly seems to be chronic bronchial 
irritation, evidenced by chronic cough. Bronchoscopic and pathologic 
studies confirm the inflammatory lesion in the bronchial tree. In con- 
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sidering the basic mechanism, it seems essential to determine the etiologic 
factors which produce the bronchial irritation. Known agents in the pro- 
duction of bronchitis include specific pulmonary infections such as tuber- 
culosis and fungus diseases, structural alterations such as bronchiectasis, 
bronchial obstruction from tumor, foreign body and external pressure of 
nodes and aneurysms, and allergy in the form of bronchial asthma. In 
addition, inhalation of irritating substances, industrial and others, chiefly 
tobacco, may be responsible for the bronchitis. 

Although any of these multiple agents may act as sources of chronic 
bronchial irritation, it is only an occasional case of chronic cough that 
we find the bronchitis attributable to any agent other than inhalation of 
cigarette smoke. This is not to imply that patients with chronic cough 
should not be investigated for other specific pulmonary disease, that any 
individual] case should be labeled primary chronic bronchitis without study. 
It is merely that in our experience, study of the vast majority of chronic 
coughers by careful history for prior specific pulmonary infections or ex- 
posure to industrial irritants, by physical and roentgen studies of the chest 
including bronchoscopy and bronchography, by sputum studies including 
cytology, discloses evidence of no other agent than inhalation of cigarette 
smoke as the irritating substance. 


A recent report emphasized that certain persons are more susceptible 
to irritation from tobacco smoke; that cough and wheezing may be pro- 
duced in these individuals by as few as five or six cigarettes per day." 


COMMON MECHANISM OF DEVELOPMENT OF PULMONARY EMPHYSEMA 
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These symptoms were not considered to be primarily an allergy to tobacco 
(no allergic background in the patients and negative skin tests to tobacco), 
but rather that they were related to the direct irritating response of 
bronchial mucosa sensitive to substances in the smoke. A similar reaction 
of the larynx has also been described.” Others also note the high incidence 
of inhalation of cigarettes as the etiologic agent responsible for chronic 
cough.’ As further evidence that this is the agent of irritation, we observe 
that when smoking is discontinued the cough usually disappears and is 
e always reduced in severity. In recent years considerable statistical evi- 
dence has accumulated to show an association of cigarette smoking and 
bronchogenic carcinoma.” * In our experience, the association of previous 
a long standing chronic bronchitis with bronchogenic carcinoma has also 
been extremely high. In view of the finding of cigarette smoking as the 
principal agent in the production of chronic bronchitis, this may further 
clarify the relationship between smoking and bronchogenic carcinoma. 
This will be reported at another time.'’ 

The mechanism whereby chronic bronchitis leads to the development of 
pulmonary emphysema appears to be related to the diffuse bronchiolar 
obstruction seen in the disease, Histologic study shows clear evidence of 
diffuse involvement of bronchioles in all lobes of the lungs with inflam- 
mation, narrowing, elongation and tortuosity.'' Loss of normal bronchial 
peristaltic waves whereby secretions are removed from the bronchi have 
been shown to be absent.'* Excessive secretions from the mucous glands" 
and cough act as further dynamic factors to obstruct the bronchial tree. 

The partial obstruction of the air passages to the alveolar sacs results 
in their overdistention. This overdistention with trapped air compresses 
and stretches the alveolar walls impeding the flow of blood to the alveoli 
and to the walls. Atrophy of the elastic connective tissue elements of the 
walls results in loss of elasticity of the lung. The impeded flow of blood 
in the alveolar walls also results in pulmonary hypertension. Cor pul- 
monale may follow. 

In the case of bronchitis from tobacco irritation, diffuse bronchial in- 
volvement seems probable because of the nature of dispersion of the agent 
in the pulmonary tree (inhalation of cigarette smoke). Pathologic ma- 
terial taken by biopsy from various bronchi showed no selective findings. 
Similarly, autopsy findings indicate a diffuse process. The possibility that 
focal trigger areas of local bronchial obstruction also play an important 
role in the development of generalized pulmonary emphysema through 
autonomic reflex pulmonary arterial and bronchial spasm is emphasized 
by others.’ In addition, the possibility that circulatory occlusive changes 
of the bronchial arteries play a significant role in the production of lung 
atrophy has been suggested.'' 


SUMMARY 


1. The majority of adult males seen by us with chronic cough do not 
have tumor, tuberculosis, bronchial asthma, bronchiectasis or chronic 
pneumonitis, but rather chronic bronchitis. 
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2. A clinical study of 18 such coughers with chronic bronchitis is pre- 
sented, 

3. Inhalation of cigarette smoke was found to be the common agent in 
the production of chronic bronchitis. No other cause for the cough was 
demonstrated. 

4. All showed evidence of pulmonary emphysema, usually of severe de- 
gree in long standing cases. 

5. A study of 20 cases with autopsy evidence of pulmonary emphysema 
and without tuberculosis, tumor, or asthma, disclosed chronic bronchitis 
in all and the only associated bronchial disease in 18. Bronchiectasis was 
found in two cases. 

6. It is felt that chronic bronchitis is the commonest cause of pulmonary 
emphysema. Mechanisms whereby this takes place are discussed. 

7. A relationship between chronic bronchitis and bronchogenic car- 
cinoma is alluded to. 


RESUMEN 


1. La mayoria de los adultos del sexo masculino con tos crénica no tiene 
tumor, tuberculosis, asma bronquial, bronquiectasia 0 neumonitis crénica, 
sino mas bien bronquitis crénica. 

2. Un estudio clinico de 18 tosedores con bronquitis crénica,-se presenta. 

3. La inhalacién de humo de cigarrillo se encontré que era elagente mas 
comin en la produccién de la bronquitis crénica. (No se encontré otra 
causa de la tos). 

4. Todos mostraron evidencias de enfisema pulmonar, generalmente se- 
vero en caso de larga duracion. 

5. En el estudio de 20 casos con evidencias a la autopsia de tener en- 
fisema pulmonar y sin tuberculosis, tumor, 0 asma, se encontr6 sélo asociada 
la bronquitis crénica en 18 y sélo en dos bronquiectasia. 

6. Se cree que la bronquitis crénica es la causa mas comin del enfisema. 
Los mecanismos que intervienen se discuten. 

7. Se hace alusién a una relacién entre la bronquitis crénica y el car- 
cinoma bronquigénico. 


RESUME 


1. La majorité des adultes du sexe masculin qui ont été examinés par 
les auteurs n'étaient atteints ni de cancer, ni de tuberculose, ni d’asthme, 
ni de bronchiectasie ou de pneumonie chronique, mais plutét de bronchite 
chronique. 

2. Les auteurs présentent l'étude de 18 de ces tousseurs habituels, atte- 
ints de bronchite chronique. 

3. La cause habituelle de cette bronchite chronique semble étre |’inhala- 
tion de fumée de cigarette. On ne put mettre en évidence aucune autre 
cause de cette toux, 

4. Tous les malades avaient un emphyséme pulmonaire qui, générale- 
ment, était trés important lorsque la maladie évoluait depuis longtemps. 

5. Chez 20 malades pour lesquels |’autopsie aux en évidence l’existence 
d’emphyséme, on ne put constater ni tuberculose, ni cancer, ni asthme, mais 
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chez tous une bronchite chronique et dans 18 cas une affection bronchique 
associée. Chez deux malades, il existe une dilatation des bronches. 

6. Les auteurs estiment que la bronchite chronique est la cause la plus 
commune d’emphyséme pulmonaire. Ils mettent en discussion le mécan- 
isme de cette constatation. 

7. Ils font allusion a la relation qui unit la bronchite chronique et le 
cancer des bronches. 


REFERENCES 


1 Cecil and Loeb: “Textbook of Medicine,” 8th Edition, P. 824, Saunders Co., Phila- 
delphia and London, 1951. 

2 Christian: “Principles and Practice of Medicine,” 16th Edition, P. 807, Appleton 
Century, New York—London, 1947. 

3 Warring, F. C. Jr.: “Simple Tests of Ventilatory Function for Use in the Sana- 
torium or Clinic,” Am. Rev. Tuberc., 60:149, 1949, 

4 Gaensler, E. A.: “Air Velocity Index,” Am. Rev. Tuberc., 62:17, 1950. 

5 Waldbott, G. L.: “Smokers Respiratory Syndrome, A Clinical Entity,” J.A.M.A., 
151:1398, 1953. 

6 Myerson, M. C.: “Smokers Larynx: Clinical Pathological Entity,” Annals Oto. Rhin. 
and Laryng., 59:541, 1950. 

7 Abbott, Osler A., Hopkins, Wm. A., Van Fleet, Wm. E. and Robinson, Joe S.: “A 
New Approach to Pulmonary Emphysema,” Thorax, 8:116, 1953. 

8 Wynder, E. L. and Graham, E. A.: “Tobacco Smoking as a Possible Etiologic Factor 
in Bronchogenic Carcinoma, J.A.M.A., 143:329, 1950. 

9 Ochsner, A., DeCamp, P. T., DeBakey, M. E. and Ray, C. T.: “Bronchogenic Car- 
cinoma, J.A.M.A., 148:691, 1952. 

10 Phillips, R. W., Phillips, A, M., Paull, A. M. and Pecora, D. V.: “The Relationship 
of Chronic Bronchitis and Carcinoma of the Lung,” In Preparation, 

11 Spain, D.: “The Basic Lesion in Chronic Pulmonary Emphysema,” American Re- 
view of Tuberculosis, 68:24, 1953. 

12 DiRienzo, S.: “Bronchial Dynamism,” Radiology, 53:168, 1949. 

13 Duprez, A. and Mampuys, R.: “Cystic Enlargement of the Mucous Glands of the 
Bronchus Associated with Chronic Bronchitis,” Thorax, 8:141, 1953. 

14 Cudkowicz, L. and Armstrong, T. B.: “The Bronchial Arteries in Pulmonary 
Emphysema,” Thorax, 8:46, 1953. 


he 
4 

x 


County Wide Tuberculin Testing* 


KATHLEEN B. JORDAN, M.D. and L. 8. JORDAN, M.D., F.C.C.P. 


Granite Falls, Minnesota 


During the past 25 years tuberculin testing surveys have been used 
extensively and effectively in Minnesota's fight against tuberculosis. The 
program started in the schools. S. A. Slater, Southwestern Minnesota 
Sanatorium, Worthington reported testing 1,654 rural children in 1924. 
The idea spread slowly at first but soon gained momentum. Now hundreds 
of communities in this state have routine yearly testing of their school 
population. Recently tuberculin testing has in certain sections of Minne- 
sota been extended to include the entire population. 

When we first started the percentage of the school enrollment taking 
advantage of the test was small, 60 or 70 per cent was a good response. 
The percentage of reactors, on the other hand, was high, 15 to 25 or 
even up to 40 per cent in some places. 

We soon learned that one mass survey of a school was of little value 
in furthering the cause of tuberculosis control. Surveys had to be done 
at regular and frequent intervals to get maximum cooperation and maxi- 
mum effect. Offering the test to the whole enrollment every other year 
or to alternate grades every year has proved an effective measure, first, 
in protecting children from exposure to tuberculosis, and secondly, in 
maintaining in the community a high level of education on the facts of 
tuberculosis, its epidemiology, prevention and cure. 

We also learned the importance of reaching as close to 100 per cent as 
possible. This was brought out tragically in many schools. For example 
in one small high school where one contagious case missed caused 93 per 
cent of the freshman class and 85 per cent of the rest of the high school 
to become reactors to tuberculin. 

Awarding of certificates by the American School Health Association 
to schools meeting high standards of cooperation in the testing program 
has helped immeasurably. For instance, in the four counties served by 
the Riverside Sanatorium where regular surveys have been done for more 
than 20 years, 95 per cent or more of the total school enrollment of the 
four counties have been tested every other year for over 10 years, and 
all reactors, new and previously known, have had film inspections of their 
chests.' 

Perhaps the first adult group to be tested regularly and reactors x-rayed 
at least every two years has been the school personnel including teachers, 
janitors, bus drivers, cooks, secretaries, etc. Here also we learned the 
importance of this phase of the work by tragic instances of high per- 
centages of reactors among the children due to an infective teacher, cook, 
or bus driver. We have many such instances on record.” 

*Read before the Mississippi Valley Conference on Tuberculosis, October 16, 1953, 


Minneapolis, Minnesota. 
From Riverside Sanatorium, Granite Falls, Minnesota. 
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Here also we were helped by awarding of certificates, since no school 
can receive one unless 100 per cent of its personnel is checked regularly 
by test and x-ray, yearly if possible or at least every two years. Minnesota 
has 1,500 schools which have received such certificates. 

The testing of school children and of school personnel is not an iso- 
lated event in the community. If the survey is done correctly it entails the 
checking of the family and close associates of each reactor. It also implies 
reminding every known tuberculosis contact and known tuberculin re- 
actor, in or out of school, that it is again time for regular x-ray film check- 
up. Thus, if school surveys are done regularly and well, a valuable fund 
of epidemiological facts about the whole community can thereby be ob- 
tained and used in the effective fight for tuberculosis control and eventual 
eradication. 

In the many hundred communities where school testing is an established 
routine, these have been continued and requested even after mobile x-ray 
surveys were available. Public health nurses have found that among the 
school population, a testing survey gives them more information and the 
basis for more complete follow-up than x-ray surveys alone. 

The step from school testing to community-wide testing has been a 
natural, although a rather considerable one. Twenty some years ago 
when school testing started it was not uncommon to find active cases 
among the children, especially in the high school groups. Patients in our 
sanatoria were then mostly young people, teen agers and young adults. 
The percentage of reactors in our schools was 15 to 25 or more in some 
instances. But as the on-coming generations were more and more pro- 
tected from contact with contagious tuberculosis, the age of the patient 
suffering from the disease advanced. Now, in many of our counties 
tuberculosis has become a disease of middle and even old age. Findings 
in our schools have decreased. This fact led to considering the extension 


of testing surveys to the entire population, especially in low death rate 
counties. 


The first tuberculin testing survey on a county-wide basis in Minnesota was begun 
in Meeker County in the spring of 1941. This was conducted by local physicians 
who administered tuberculin tests, read the x-ray films, and completed examinations 
without charge to individuals or any organization. The population of the county was 
then about 16,000. After 10,733 citizens of all ages had responded, it was necessary 
to discontinue the demonstration because of exigencies of war. Of the 10,733 who 
were tested with tuberculin, 2,445 (22.8 per cent) reacted. Of this number, 2,031 had 
x-ray inspection of the chest. The remaining 414 were scheduled when the demon- 
stration had to be closed. Among the 2,031 reactors who had x-ray film inspection, 
16 presented shadow-casting lesions which were proved to represent clinical tuber- 
culosis. Thirteen of them were sent to sanatoriums and the remaining three were 
treated at home. Although this survey was only about two-thirds completed, it re- 
sulted in deep and sustained interest of the public and professional workers with 
fine subsequent accomplishments. 

In 1946 the Minnesota State Medical Association Committee on Tuberculosis of 
which Dr, J. A. Myers was chairman, published a report entitled, “An Ideal Tuber- 
culosis Case Finding Program.” The committee recommended community wide or 
county wide tuberculin testing, to be followed by chest x-ray films of all reactors. 
Reactors should thereafter be x-rayed at least once a year and non-reactors retested 
with tuberculin every three years. 

In 1951, county wide testing was again undertaken, this time under the joint spon. 
sorship of the Minnesota Tuberculosis and Health Association and the Southwestern 
Minnesota Sanatorium district and medical societies. 
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The first selected for this project was Lincoln County. Under the leader- 
ship of Dr. Alfred Vadheim of Tyler, this county had first inaugurated 
school testing surveys and had been the first county to be accredited for 
tuberculosis control in human beings. It is definitely in the low tuber- 
culosis death rate bracket. 


It is a small county with a predominantly rural population, numbering 
10,150 at the last census. It comprises six villages, the largest of which 
is Tyler with a population of 1,121. 

Testing in this county was done by the local physicians who donated 
their services. Volunteer workers briefed at a county wide mass meeting 
canvassed and registered the whole population. Testing was done more 
or less simultaneously, at various centers, and so was completed in a short 
time. An x-ray film of reactors was taken by the State Board of Health 
mobile unit. Follow-up 14 x 17 x-rays were taken at Southwestern Min- 
nesota Sanatorium and also by local physicians. Seventy-one per cent of 
the available population responded. 

Although the county has a history of low tuberculosis morbidity as 
well as mortality, 30 per cent of the adults tested were reactors. The 
school children had 2.4 per cent and the total population 20 per cent. There 
was a steady rise in infection rate from 15 per cent in the 21 to 30 year 
group, to a little over 50 per cent in the 60 to 80 year group. 

Lyon County, adjacent to Lincoln, was the next chosen for county wide 
testing. Its population is twice as large as that of Lincoln County and, 
although largely rural, does have some industrial workers and a larger 
percentage of urban as opposed to rural residents. Its county seat, Mar- 
shall, numbers 5,923. Tracy, the second largest town, 3,020. Lyon as well 
as Lincoln has had a low tuberculosis death rate. (The latest figure is 
2.7 per 100,000 population). 

Organization of the county for testing was somewhat different than for 
Lincoln County. Instead of one county wide mass meeting, each of the 
seven different towns held their own. A steering committee, consisting 
of Dr. M. H. Valentine of Tracy, president of the County Tuberculosis 
and Health Association, the superintendents of schools and representatives 
of the State Tuberculosis and Health Association coordinated the work for 
the whole county. Here again, volunteers canvassed and registered the 
population. Newspapers, radio-stations, various organizations and schools 
joined in all out publicity and educational campaign. 

In this county testing and reading of tests were done by one person. 
This assured uniformity of administration and interpretation of the tests. 
It also made it possible to allocate more hours daily to the program in 
each locality. The main disadvantage was that the survey had perforce 
to extend over a period of weeks. 

The total number of persons reached was 14,177. This includes 510 who 
were not tested because they were previously known reactors and reported 
for x-ray films only. This was estimated to be about 79 per cent of the 
available population. 
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Reaction percentages were as follows: 


_ Per Cent 
School Children 4.08 
Adult males 37.6 
Adult females 29.3 
Percentage for the total population 22.4 


The increase in reaction percentage with age is shown by the following 
figures and graph. 


TABLE I 
MEN 


Ages No. Tested No. Reactors Per cent 


10-19 124 20 16.1 
20-29 649 ‘164 25.28 
30-39 1155 323 38.8 
40-49 888 356 40.0 
50-59 285 47.7 
60-69 396 235 59.3 
70-79 163 89 54.6 
80-89 31 14 45.1 


WOMEN 
No. Tested No. 


Ages Reactors Per cent 


10-19 177 26 14.68 
20-29 989 177 17.9 
30-39 1218 250 20.52 
40-49 927 320 34.41 
50-59 648 286 44.1 
60-69 411 209 50.8 
70-79 156 80 51.2 
80-89 34 12 35.2 


CHILDREN 
Total 


Reactors Total Per Cent Total 


Tested This Year Reactors Reactors 
Pre-School 222 2 3 1.35 
Ist-6th 2700 66 73 2.70 
Tth-9th 1169 56 59 5.04 
10th-11th 660 42 50 7.57 
12th 274 18 20 7.29 


Grand Total 5025 184 


205 4.08 


The rapid rise in the reaction percentage among men between the ages 
: of 20 and 45 as opposed to the much slower increase in the same reaction 
percentage in women commands attention (Table I and Figure 1). Men's 
occupations bring them in contact with many more people than do women’s 
which probably accounts for part of the difference. The rest may be due 
to contacts made over seas during war time service. We asked as many 
young men as possible about their war time years. Many of them who 
had been non reactors in their senior year in high school and had gone 
from high school to the armed forces and were now back in civilian life 
did show reactions to tuberculin. However, our figures are too incomplete 
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to quote. We do think that this is an important group to reach in a testing 
survey. In any future county wide program questions on service in the 
armed forces should be included on the registration card. 

In a study of occupations (Figure 2), reaction percentages were found 
to be as follows: 


Retired 54.91 


Business 47.63 
Unskilled Labor 43.56 
Skilled Labor 42.99 
Professional 39.39 
Public Service 38.51 
Teachers & Superintendents 38.28 
School Personnel 36.36 
Food Handlers 34.00 
Housewives 30.46 
Farmers 30.08 


Office Workers 29.68 


See graph. 


The reaction percentage in housewives would probably be the lowest 
if this group did not include women from 65 to 80 and above. The house- 
wife never lists herself as “retired.” The office workers listing was made 
up largely of young single women. 

Reactor percentages arranged with reference to the birth place of the 
reactors show the foreign born group with a definitely higher infection 
rate than those born in Lyon County, in the rest of Minnesota, or in the 
United States exclusive of Minnesota (Figure 3). 
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X-Ray Films of Chests of Reactors 


A Minnesota Department of Health mobile x-ray unit spent one and 
one-half weeks in the county to make photofluograms of the chests of re- 
actors. A total of 3,050 films was taken. 

The following reports were received from the Health Department: 


Possible Tuberculosis findings needing further study 70 


Essentially negative but showing calcification 113 
. Emphysema or pleural changes 25 
Cardiac and other non-tuberculous findings 39 


Unsatisfactory films 36 


Persons with cardiac or non-tuberculous findings were referred to their 
family physician. Those who showed need of follow-up for possible tuber- 
culosis received letters wishing them to take advantage of a 14 x 17 chest 
x-ray film at Southwestern Minnesota Sanatorium, Worthington. 

Dr. Slater’s report on 122 x-ray films taken at the sanatorium is as 
follows: 


Need for futher intensive study. a 
Left lung completely obscured and trachea pulled 


over to one side 1 
Showed extensive fibrosis in one or both lungs 4 
Showed shadows that demanded further study 4 
Were apparently negative 63 
Film showed no evidence of active pathology. 

Recheck in a few months advised 50 


Thoracoplasty 
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Many of the reactors chose to skip the mobile unit and went directly 
to the sanatorium or their private physicians for 14” x 17” films. Reports 
of films taken by the family physician are not complete at this time. Lists 
of reactors were sent to their own physicians and an effort is being made 
to reach those few who did not respond and remind them of the importance 
of this follow-up procedure. 

It is our opinion that no county-wide testing survey can be successfully 
carried out without having been preceded by a complete and continuous 
school tuberculin testing survey program. The latter is an excellent edu- 
cational factor in the community and a good index of the efficacy of the 
tuberculosis control program. Any increase over normal of the percentage 
of reactors indicates the need for more intensive work in search of the 
unknown infective agents. 

If county testing seems to be too ambitious a program, it is our opinion 
that the inclusion of World War II and Korean Veterans in a school test- 
ing survey would give vital information for future control of tuberculosis. 
Reaching food handlers also is a good prevention measure. The ideal pro- 
gram, however, is 100 per cent county testing with regular x-ray film 
check-ups of reactors. This type of survey gives some very important 
information. In a county with low tuberculosis death rate and low mor- 
bidity one third of the adult population shows evidence of contact with 
tuberculosis at some time in their lives. When we first started testing 
school children 23 years ago we found schools with that high a reaction 


percentage. Now the same schools rarely show as high as 5 per cent re- 
actors. Can we hope to achieve the same results for the whole county? 
It is a big undertaking but not impossible. This is the goal toward which 
we should work. 
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SUMMARY 


1. County-wide tuberculin testing of people of all ages is the only pro- 
cedure by which one can locate those who harbor tubercle bacilli. It is 
only persons in whom these organisms reside that now have, or subse- 
quently develop, clinical tuberculosis. By finding all of these persons with 
the tuberculin test and examining them periodically, one is able to detect 
chronic evolving lesions many of which are sure to develop before they pro- 
duce symptoms or are contagious. Since tuberculin reactors have usually 
been in contact with persons who have contagious disease it is often pos- 
sible to find the sources of infection among their adult associates. 

With these facts definitely established, we started routine tuberculin 
testing, first in the schools, more than 20 years ago. This was thought 
to be the best way to inform the citizenry of the value of the tuberculin 
test to everyone regardless of age. Through actual participation in the 
program, children, school personnel, and, indirectly, parents and the en- 
tire community became familiar with the procedure and recognized it as 
the most refined method of combating tuberculosis. 

Thus, the stage was set for testing people of all ages on a county-wide 
basis, retesting the non-reactors periodically, and making immediate, and 
later periodic examinations of reactors on the first testing or those who 
subsequently become so. 

County-wide tuberculin testing is now in progress in Minnesota, and 
we are reporting especially on such a survey recently conducted in Lyon 
county. 

About 79 per cent (14,177) of the total population responded. Four 
per cent of the school children reacted, and this was true of 37.6 per cent 
of adult males and 29.3 per cent of adult females. Of the total population, 
22.4 per cent were found to harbor tubercle bacilli through the tuberculin 
reaction. Thus, we have found where the tubercle bacilli in this county 
reside. It only remains to use well known methods to prevent the hosts 
of these organisms from spreading them to other people and animals. 


RESUMEN 


1. El Gnico procedimiento por el cual se pueden localizar las personas 
de todas las edades que alojan bacilos de tuberculosis en su organismo, 
es por la prueba tuberculinica abarcando toda la comunidad. Solo en las 
personas que tienen esos bacilos en su organismo es que la tuberculosis 
se desarrolla actualmente o se desarrollaraé en el futuro. Encontrando 
todas estas personas y examinandolas periédicamente esta uno capacitado 
para descubrir lesiones evolutivas que seguramente muchas deellas se 
desarrollaran y produciran sintomas o se descubriran antes de que sean 
contagiosas. Puesto que la reaccién tuberculinica se presenta en los que 
habitualmente han estado en contacto con personas contagiosas es a menu- 
do posible encontrar las fuentes de infeccién entre los adultos que con 
ellas se asocian. 


Sobre estos hechos definidamente establecidos, empezamos a_ hacer- 
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pruebas de tuberculina sistematicamente en las escuelas desde hace 20- 
afios. Nos parecié que esta es la mejor manera de informar a la comuni- 
dad del valor de la reaccién tuberculinica en cualquiera edad. Por la 
participacién en el programa de los nifios, el personal escolar, e indirecta- 
mente los parientes, toda la comunidad se familiariz6 con el procedimiento 
y lo reconocieron como el método mas refinado para luchar contra la tuber- 
culosis. 
Asi se hicieron arreglos para hacer las pruebas en las personas de todo 
el pais volviendo a probar a los negativos periédicamente y examinando d 
después a los positivos a la primera 0 a ulteriores pruebas. 
Actualmente, se lleva a cabo ese proyecto en Minnesota y estamos re- 
firiendo el estudio hecho recientemente en el condado de Lyon. 
Aproximadamente 79 por ciento (14.177) del total de la poblacion- 
respondieron. Cuatro por ciento de los escolares reaccionaron asi como 
37.6 por ciento de los adultos hombres y 29.3 por ciento de las mujeres 
adultas. De la poblacién total 22.4 por ciento se encontraron que tenian 
bacilos tuberculosos en su organismo de acuerdo con la reaccién tubercu- 
linica. Asi hemos encontrado donde residian los bacilos tuberculosos en 
este condado. Soélo falta hacer uso de métodos bien conocidos para evitar 
que estos organismos se diseminen entre otros seres humanos 0 animales 
a partir de los sujetos que los hospedan. 


RESUME 


La recherche de l'allergie tuberculinique des individus de tous ages, 
étendue dans toute une région, est le seul moyen de connaitre ceux qui 
hébergent des bacilles de Koch. La tuberculose-maladie ne peut apparaitre 
que chez ceux qui sont déja atteints par l’infection bacillaire, soit au mo- 
ment ot l'on découvre cette infection, soit plus tard. En repérant toutes 
ces personnes grace a la recherche de l’allergie tuberculinique et en les 
examinant périodiquement, il est possible de mettre en évidence des lé- 
sions a leur début, dont beaucoup sont visibles avant toute symptomato- 
logie et avant de devenir contagieuses. Etant donné que les individus dont 
les réactions tuberculiniques sont positives ont été habituellement en con- 
tact avec des personnes atteintes de tuberculose contagieuse, i] est pos- 
sible de rertouver de cette facon les sources de l’infction parmi les adultes 
qu’ils fréquentent. 

Ces faits étant incontestablement établis, les auteurs commencérent la 
recherche systématique des réactions tuberculiniques, il y a plus de 20 
ans, d’abord dans les écoles. Il apparut que c’était la le meilleur moyen ’ 
de faire comprendre a tous la valeur des réactions tuberculiniques pra- 
tiquées quel que soit l'age. En prenant part a cette action, les enfants, le 
personnel scolaire, et indirectement les parents et tout l'ensemble de leurs 
fréquentations, se familiarisérent avec le procédé et reconnurent qu’il 
s’'agissait de la méthode la plus perfectionnée de lutte contre la tuber- 
culose. 

C'est alors qu’il fut décidé de rechercher les tests tuberculiniques chez 
les individus de tous ages dans une région déterminée. Périodiquement. 
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on refit cette recherche chez ceux qui n’étaient pas allergiques. Des examens 
complets furent faits dés la premiére constatation d’une cuti-réaction posi- 
tive et on refit ces examens périodiquement. I] en était de méme lorsqu’on 
surprenait un virage de réaction tuberculinique. La recherche des ré- 
actions tuberculiniques d’un secteur géographique déterminé s'est étendue 
maintenant a tout le Minnesota, et les auteurs rapportent plus spécialement 
les résultats d’un examen systématique qui a été récemment poursuivi 
dans la région de Lyon. 

Environ 79% (14.177) de l'ensemble de la population répondirent a la 
demande d’examen. Parmi les enfants des écoles, 4% eurent des réactions 
positives, et chez les adultes, les chiffres furent de 37,6% pour les hommes 
adultes, et de 29,3% pour les femmes. Sur l'ensemble de la population, 
en se basant sur les réactions tuberculiniques, on peut conclure que 22,4% 
des individus étaient porteurs de bacilles. Dans cette région les auteurs 
purent délimiter les zones du pays ot se trouvaient les bacilles tuber- 
culeux. Il ne reste plus maintenant qu’a utiliser les méthodes usuelles pour 
empécher ceux qui hébergent les microbes de les transmettre a d'autres 
personnes ou aux animaux. 
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The Rationale of Emphasis on Tuberculin Testing 
in a Tuberculosis Control Program 


PAULINE G. STITT, M.D. 
Boston, Massachusetts 


From three to five million persons die of tuberculosis every year through- 
out the world. It is estimated that some 50 million people have the dis- 
ease, and are transmitting the organisms to other people.' The disease 
has been a major scourge of mankind through all recorded history, but 
only since the last part of the 19th century has it been clear that it is a : 
contagious disease. In Western civilization the death rate has been de- 
clining since 1870—that is even before the discovery of the tubercle ba- 
cillus.* 
Iskrant and Rogot* analyzing trends in tuberculosis mortality in con- 
tinental United States, show that mortality is now the lowest in history, 
and that the greatest improvements have occurred in recent years. Never- 
theless, tuberculosis ranked seventh as cause of death in 1950, and was the 
leading killer from disease for the 15 to 34 age group. Iskrant and Rogot* 
estimated the toll of tuberculosis mortality in terms of potential years of 
life lost, and estimated that 900,000 potential years were lost in 1950. 
There are, of course years of life “lost” in morbidity, for the economic and 
social loss of creative productivity is particularly high in the very age 
groups where-the morbidity is highest, 
A joint committee of the National Tuberculosis Association and the 
Division of Chronic Disease and Tuberculosis, of the Public Health Service, 
has made estimates on the number of active and inactive cases of tuber- 
culosis in the nation.‘ They place the number of active cases at 400,000, 
with 150,000 of that number still undiscovered. As for inactive cases, they 
estimate that there are 800,000 such in the country, 550,000 still undis- 
covered. Even these estimates refer only to individuals with demonstrable 
x-ray shadows, and do not include the far larger group who still have 
clear x-ray films but who already carry the tubercle bacilli some of whom 
are destined to develop gross lesions. on 
Provisional reports on tuberculosis morbidity and mortality for 1952,° 
indicate that the trends of the past several years were continued in 1952, 
that is, “. . . substantial decline in tuberculosis mortality but a compara- 
tively small! decline in the number of newly reported cases.” 
Since the morbidity rate and prevalence of infection have not paralleled 
the decrease in mortality rate, it appears* unlikely that the present rate 
of decline in mortality can continue undiminished. In any event, it is clear 
that tuberculosis remains a major killer, a major source of incapacity and 
social loss, and a leading public health problem. 


*From the Department of Maternal and Child Health, Harvard University School 
of Public Health. 
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Purpose of Paper 

The present purpose is to examine the epidemiological rationale for 
emphasis of tuberculin testing in tuberculosis control. 

The “Clinical” vs the “Epidemiological” approach 

Instead of confining ourselves to the clinical concern with the host-para- 
sitic reaction—that is, with those reactions sufficiently marked to be re- 
garded as illness, and centered in that phase of the relationships occurring 
from the onset of symptoms, to recovery or death—we prefer to consider 
the subject epidemiologically, with concern for the whole host-parasite 
relationship, from the time the microparasites enter the body, until they 
are eliminated. Thus we are concerned with the conditions under which 
transmission of infection takes place, the subsequent time lapse before 
symptoms, the occurrence of reactions below the threshold of clinical recog- 
nition, and the duration of the infectious state. 

Recognized characteristics of the host-parasite relationship 

Tuberculosis is a continuum. It is a continuous process that progresses 
by infinitesimal degrees, from the moment that the host and parasite meet, 
through definite ensuing stages to recovery, chronicity, or death. The 
population of infected individuals may be visualized as occupants of this 
continuum, stationed in varying numbers at the various stages along its 
length. An understanding of the disease depends upon the establishment 
of clear concepts of the full continuum—of a working insight of the dis- 
ease through its entire span. 

Experimental work with animals® ** ° has shown that tuberculous be- 
gins within one hour after the organisms are introduced directly into the 
blood stream. The incoming organisms are phagocytosed by neutrophils 
and focalized at many points in the body. The neutrophils are poisoned in 
the process, and lose their ability to change shape, so that they cannot 
elongate for capillary passage, but remain at the capillary entrance and 
die. Numbers of monocytes arrive, ingest the fragments of the dead neu- 
trophils, then remain as part of the formation of the tubercle. This fo- 
calization with tubercle formation occurs simultaneously in many parts 
of the body, such as brain, spleen, liver, genitourinary tract, and the bones 
and joints. The lungs, because of their volume and expansive capillary 
structure, get more foci, and thus more potential clinical tuberculosis, than 
elsewhere—but any of these foci, anywhere in the body, may be the start- 
ing point—or points—of destructive disease. Thus, as Myers says,” 
“. .. tuberculosis begins within an hour after the tubercle bacilli invade 
the body. Future happenings depend upon how much it evolves and at 
what sites. It continues to be tuberculosis at every step as long as tubercle 
bacilli are alive in the body.” 

This long range view leads to immediate consideration of the prevalence 
of the disease—the true prevalence, and the known prevalence. 

The true prevalence at any one time would be the total number of cases 
at a given time, for as Anderson, Sauer, and Robertson say,’ “. . . it is 
these cases which, in the aggregate, represent the actual and potential 
reservoir of infection and which require case-finding facilities, public 
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health supervision, and medical care in order to prevent or alleviate dis- 
ability and economic loss from the disease.” 

Known prevalence in this country has been arrived at through mortality 
and morbidity figures, both of which have inherent weaknesses in eluci- 
dating present and future tuberculosis problems. 

Mortality has never been a reliable criterion of the tuberculosis situa- 
tion. It is even less reliable now that current treatment methods are ex- 
tending the lives of tuberculous persons.'' Moreover, in some states more 
than 25 per cent of all deaths from tuberculosis are first known to health 
departments through the death certificate.'* In addition, it must be rec- 
ognized that persons with contagious tuberculosis may die from other 
conditions without the tuberculosis having been recognized. Dubos and 
Dubos' report that “. . . in a large series of autopsies carried out in New 
York on persons dying suddenly of causes other than tuberculosis, it was 
found that almost 5 per cent had lesions (including cavities) showing 
active and often advanced tuberculous disease which had remained un- 
suspected.” 

Morbidity in the past has largely been data on cases newly reported 
during a given year. Presently, however, there is a concern with known 
prevalence, i. e., “all cases which are considered by the health department 
at the date of tabulation to be significant for supervision, even though 
these cases may have been first reported as new cases many years pre- 
viously. This includes not only active tuberculosis cases but also those 
with activity undetermined, arrested tuberculosis, or inactive tuberculosis 
which the health department considers significant for supervision.”'’ Even 
those figures do not indicate true prevalence, when by “true prevalence” 
one means the inclusion of unknown cases in a specified area. 

In thinking of cases, unknown or otherwise, one is reminded that a 
case is a “host reaction of sufficiently characteristic intensity and dura- 
tion to permit clinical diagnosis.”'* In tuberculosis this clinical phase 
makes up only a small part of the spectrum or disease continuum, and 
since the host-parasite interaction varies greatly in both severity and dura- 
tion, there are clinical and subclinical cases. These subclinical cases, even 
though they are below the level of clinical recognition, can fortunately 
be demonstrated by the resultant change in the response of the skin to 
antigenic material in the form of the tuberculin test. 

The epidemiologic importance of inapparent infections is great in the 
propagation and survival of the parasite in relation to the human host. 
The opportunities for communicability increase with the length of time 
that the parasite and the parasites progeny can multiply and escape from 
a host. Long infectious periods, especially when they are mild so that the 
host moves about freely, become potent sources for the spread of infection. 

Early diagnosis becomes of paramount importance, important not only 
because it gives a chance for prevention of breakdown in some persons, 
and for effective treatment, but also because it affords the best oppor- 
tunity to prevent the spread of the disease to possible contacts. This is 
the keystone of tuberculosis control, and even of tuberculosis eradication, 
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for as was pointed out by Wade Hampton Frost in 1937, “. . . for eventual 
eradication of tuberculosis, it is not necessary that transmission be im- 
mediately and completely prevented. It is necessary only that the rate of 
transmission be held permanently below the level at which a given number 
of infections spreading (i. e. ‘open’) cases succeed in establishing an 
equivalent number (of ‘open’ cases) to carry on the succession. If, in the 
successive periods of time, the number of infectious hosts is continuously 
reduced, the end result of this diminishing ratio, if continued long enough, 
must be extermination of the tubercle bacillus.”'' The only qualification 
that Frost placed on his conclusion was to the effect that, “As to the main- 
tenance of this balance, favorable to us, unfavorable to the tubercle ba- 
cillus, there are, of course, elements of uncertainty, among them uncer- 
tainty as to the stability of our civilization.” 

The tools for diagnosis are: clinical findings, laboratory findings, the 
x-ray film, and the tuberculin test. Of these, only the tuberculin is a 
specific test that will indicate the presence of infection, at a time when 
the lesions are microscopic and asymptomatic. 

Tuberculosis developing in the human body can be detected by the tu- 
berculin test within two months after the initial invasion by the tubercle 
bacilli. At this time the lesions are usually still so small that no other 
form of examination of the living body could detect their presence. 

Teague’ has said, “It is being recognized and widely accepted that 
evidence of infection—a positive tuberculin test and especially a recent 
conversion—becomes more helpful and significant today than in the past. 
This is true from the viewpoint of the epidemiologist, the diagnostician, 
and the therapist.” 

Once a tuberculin reaction is found, it is an epidemiologic agent that 
can set up a number of salutary reactions. Search can be instituted for 
the source case of tuberculosis, with the possibility that the search may 
avert further spread from that source, and may enable the source, him- 
self, to get under treatment. The reactor, himself, may be given the bene- 
fits of treatment, if such is indicated, or even in the absence of clinical 
disease, can be recognized as a member of a high-risk population group, 
who once identified, can perhaps be spared some avoidable elements of 
stress and strain, and can be watched for.the possibility of shedding 
organisms. 

A third group of beneficiaries, are the people who might otherwise have 
become infected in due time by the reactor, but who may be spared if the 
reactor is handled in such a way as to break the chain of transmission. 


Life of the Host as a Continuum 


We have approached tuberculosis as a continuum. Now let us view the 
life of the host from that standpoint. The life of the host is also a con- 
tinuum. It too is a continuous process that progresses by infinitesimal de- 
grees, from its beginning, until death. It too, goes through definite en- 
suing stages, each of which has its own characteristics of vulnerability, 
its own special differences in response to the host-parasite relationship, 
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and therefore, its own special meaning in the overall epidemiology of a 
chronic disease. 

A given population of individuals may be visualized as occupants of this 
continuum in varying numbers at various age points along its length. An 
understanding of a disease, depends upon the establishment of clear con- 
cepts of the full continuum, and of how that continuum varies from time 
to time in a given population group, bringing with its variations resultant 
variations in the epidemiological characteristics of any given disease. 

There is need for much work to be done to elucidate the differences of 
host-response to tuberculous infection at the different age periods—but 
such material as is available even now, shows some striking features which 
are basic considerations in any epidemiological approach to tuberculosis 
control or eradication. Such features include observed differences in host 
response in early childhood, in adolescence, in the young adult, and in old 
age, 

For example Krause'*® commented that the child was “exception ally 
good tolerance of tuberculosis.” Yet a child is a veritable “guinea pig” 
when it comes to being a responsive in vivo detector of an open case of 
tuberculosis in his environment. The intimacy of his life with those with 
whom he lives, gives ample opportunity for the seeding of the infection, 
and the limited number of people who touch, or who have touched, upon 
has life at an early age, narrows the field within which the source of his 
infection may be located. 


The child, and the child’s relationship to tuberculosis, change strikingly 
with the onset of puberty. Whether growth strains are responsible—the 
onset of the menarche, or other demands on the organism—something 
happens to the young host, and the host-parasite relationship changes its 
characteristics, so that there is an abrupt increase in the adult form of 
tuberculosis in adolescence. 


The reasons for these phenomena are shrouded in mysteries, among 
which is the question of how the host is affected by growth and develop- 
ment. Johnston'’ has just published the record of 20 year nutrition and 
metabolic study on adolescent girls, most of whom had tuberculosis. It 
attempts to show that this abrupt increase is related to a failure to meet 
the nutritional requirements of the adolescent growth period, and that a 
favorable course of the disease process, once it has developed, may be 
conditioned to a large extent by the degree to which we succeed in pro- 
moting a normal state, and replenishing previously acquired defects. This 
study was begun as an attempt to determine the incidence of endogenous 
re-infection in reactors and exposure cases removed from contact. It soon 
produced evidence that such reinfections were occurring in significant 
frequency in girls at the period of adolescence. 

Rich'* speaks of the relationship of tuberculosis to adolescence as fol- 
lows: “The sharp rise in mortality that follows the childhood period of 
relative safety is associated with the following circumstances: (1) a pro- 
gressive increase in the incidence of infection; (2) apparently as specific 
adverse effect of the state of pubesence on resistance; and (3) the be- 
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ginning of exposure to the stresses and strains associated with a struggle 
for existence and with childbearing. That other less evident factors may 
be operative cannot be denied. The most earnest study should be devoted 
to an elucidation of the factors which influence the development of pro- 
gressive tuberculosis at this time of life, for the precise reasons that the 
disastrous effects observed during this period are still for the most part 
obscure, and the problem is one not only of extraordinary theoretical in- 
terest, but of the utmost importance from the standpoint of human wel- 
fare.” 

There is little need to mention here the significance that clinical tuber- 
culosis assumes from adolescence on through 45 years of age, for these 
are the years that make up the bulk of mortality and morbidity data on 
which most of the tuberculosis work in this country has been focused. 

There is still one more age period which is emerging with increasing 
epidemiological importance. Myers'® has shown that tuberculosis among 
the aged constitutes a prime problem in tuberculosis control because of 
its prevalence and contagiousness, the incidence of contagious tuberculo- 
sis in persons over 50 being higher than in any other period of life. In 
the United States the highest tuberculosis mortality rates occur among 
persons 70 and over, and as for morbidity, there is not only the apparent 
increase due to cases uncovered by more refined diagnostic methods, but 
an actual increase due to the greater number of infected individuals who 
now live to be old. 

Considering these host-differences which characterize the different age 
periods, it becomes epidemiologically interesting to notice the population 
changes which are occurring in contemporary United States. 

The United States is becoming a nation of old people, but even as the 
aged are increasing in number, we are maintaining our youth. During 
the last decade, while the population over 65 years of age increased 37 per 
cent, the population under 5 grew 55 per cent.*” These children now are 
swelling the pre-adolescent group, and in a few years will enlarge the 
adolescent section of the population. 

The implications of these population changes are vast, for these are 
basic changes in the elementary epidemiological characteristics, those 
characteristics of time, place and person, which are the start of any analy- 
sis of mass disease in man. 

Leavell says, “We still need to remind ourselves constantly that the 
increase of man’s life span by 18 years in half a century has more pro- 
found medical, economic, and social implications than such developments 
as atomic energy, air transportation, and modern communication. In- 
creased life expectancy at birth is giving this country a population with 
an increasing proportion of aged persons and is causing us to retool 
from programs for controlling communicable disease to plans for dealing 
with degenerative disease and long-term illness.” 

The already existent increase in the older age group, and the existent 
and predictable increases in the adolescent group, are signals for preven- 
tion, for they are recognized high-risk groups, and the demonstration of 
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abnormally high risk attached to a particular age group is a direct indi- 
cation for preventive action. 

Since the opportunity for scatter and chance transmission of the tu- 
bercle bacilli are increased in proportion to the length of time the or- 
ganisms can continue to multiply and emerge from a host—particularly 
an apparently normal and ambulatory host—we may assume that success 
in preventing infection of a population will depend largely on the extent 
to which tuberculosis is diagnosed at an early stage. 

To this end there are case-finding programs, using x-ray film, and/or 
tuberculin testing. X-ray has been widely used in the recent urban case- 
finding programs aimed at population groups 15 years and over. Such 
programs have been rewarded by the uncovering of previously unknown 
cases of tuberculosis, and through them, the location of some of their con- 
tacts, and even some of their sources. 

We will not go into any detailed consideration of the fact that many 
of these programs largely miss two of the high-risk age groups, the threat- 
ened adolescents, and the threatening oldsters. 

The adolescents are missed because the programs are set to start at 
15 years of age. The older group is sought, and where it does turn up, a 
high prevalance of clinical tuberculosis is found. Christie** reporting on 
a mass-chest x-ray survey in Washington, D. C., where only 41 per cent 
of the estimated population was examined, noted that one-fourth of those 
having tuberculosis were age 55 and over, although that age group made 
up only 10 per cent of the population examined. 

Considering the place of the tuberculin test and x-ray as screening mo- 
dalities in tuberculosis control, it is clear that x-ray is not a productive 
finder of early cases, Pulmonary lesion demonstration by x-ray is unsatis- 
factory in many respects. If shadows are seen, they still are not pathogno- 
monic. On the other hand, lesion may be entirely missed, either because 
they are not large enough to be visible, or are not dense enough to be 
radio opaque, or because of the fact that 25 per cent of the lungs are not 
visible in the usual x-ray film, or the lesions may be extra-thoracic. (10- 
15 per cent of tuberculosis in the human body develops extra-thoracically.* 

The autopsy is useful in recognizing tuberculosis in the dead. The x-ray 
has its place in the recognition of the disease, when the disease is ad- 
vanced to the point of actual illness—symptomatic or asymptomatic—but 
for early recognition, the sine qua non is the tuberculin test. 

The tuberculin test has a remarkable high reliability. Its rare un-re- 
liability is limited to the form of negatives shown in terminal anergy that 
state of negative tuberculin when death is near, in a fatal case, and an 
occasional loss of positive reaction at the time of an intercurrent disease. 
Apart from these situations, the tuberculin test is one of the most reliable 
tools available to an epidemiologist. 

Clinical tuberculosis develops only in the presence of the tubercle ba- 
cillus. The tuberculin test permits the infected individual to be identified 
within eight weeks after the invasion has occurred. 

The conversion of reactors from negative to positive—the annual attack 
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rate—is now somewhat less than 1 per cent per year in most parts of the 
United States.*:'° In some places where control programs have reached 
high levels of effectiveness, the proportion of reactors has become as low 
as 5-8 per cent even among senior students in high school.* In crowded 
areas with a high proportion of uncontrolled open cases the per cent of 
reactors runs higher. 

The conversion of a tuberculin reaction from negative to positive es- 
tablishes at once: (1) the reactor is at least a potential case of clinical 
tuberculosis, and (2) there has been a source of infection.** Each of these 
facts warrants the attention of the epidemiologist. 

The source of the infection must be sought. In general the younger the 
reactor, the more meaningful this phase of the epidemiological approach 
becomes, owing to the fact that the reactor’s youth limits the number of 
people with whom he may have had contact. Likewise it assures some 
recency of the contact. In children under 12, emphasis needs to be directed 
to finding the person who is the source of his infection,*' rather than in 
x-raying the child reactor. 

As for the fact that the reactor himself is a potential case of clinical 
tuberculosis, there is a persistent myth that only 1 or 2 per cent of infected 
persons develop clinical tuberculosis. Longitudinal studies do not support 
this idea. Rathbun’s experience** indicated that the small per cent of girls 
and boys having first-infection type of tuberculosis furnished at least 75 
per cent of the adolescents developing the reinfection type of tuberculosis, 
which is often fatal. 

Bogen** in his careful analysis of the subject, concluded that “. . . about 
half of all infected individuals develop clinical tuberculosis, and from 10- 
20 per cent of them eventually die of the disease. The high risk of disease 
and death due to infection by the tubercle bacillus justifies increased effort 
for its prevention.” 

At one time in the United States, it was thought that tuberculin testing 
would be useful only in children, but the present low rate of reactors, 
makes the tuberculin test increasingly important. Many persons are now 
getting their first tuberculosis infection as adults. At any age, any indi- 
vidual—even an elderly person—who has been a non-reactor to tuberculin, 
but converts, has been in all likelihood in recent close contact with an 
open case of tuberculosis. 

Anyone, at any age, with a positive tuberculin reaction, should be ex- 
amined periodically for clinically tuberculosis, for that reactor has tuber- 
culosis just as truly as the person with “clinical” tuberculosis. The dif- 
ference is one of degree. 

Myers has said, “Periodic x-ray film inspection of chests of tuberculin 
reactors locates chronic reinfection type of pulmonary lesions on an aver- 
age of two and one-half years before they cause symptoms and usually 
before they liberate tubercle bacilli. Lesions found in this stage of evolu- 
tion can usually be successfully treated in much less time than those which 
have become more advanced and are contagious.”?7 The epidemiological 
importance of this must not be missed in relation to that high risk-group, 
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the late adolescent. Tuberculosis is still the leading cause of death among 
the group 17 to 37. Death, in general, is preceded by symptomatic dis- 
ease. If the symptomatic disease was also preceded by a period when the 
patient could have been identified by tuberculin testing, and his early lesion 
recognized roentgenologically, then tuberculin testing among these ado- 
lescents becomes highly important. The adolescent who at 17 makes up 
part of the tuberculosis death toll, is an adolescent who two or two and a 
half years earlier was in the age group which would not have been included 
in a mass x-ray program. The adolescent group would not ordinarily 
comprise a rich source of case finding by x-ray, but the fact that they are 
a known group of high risk, and comprise the same population group who, 
within a matter of months, will begin to make up tuberculosis morbidity 
and mortality, points to the need for childhood and adolescent tuberculin 
testing with x-rays of those reactors twelve and over—and always a dili- 
gent search for source of infection. 

Primary infections are the starting point of all tuberculous lesions. Just 
as pus was once thought “laudable,” so primary tuberculosis was until 
recently regarded as harmless or even beneficial, on the basis of an assumed 
immunity production. Primary infections are now recognized as the po- 
tential hazards they really are. Close and continued observation of re- 
actors is sound epidemiology. 

Gedde-Dah!l** has said “It is valuable to find a case by any method. For 
the person concerned, however, it is of highest importance to have his in- 
fection demonstrated at the earliest possible date, and this can be done 
only by repeated testing of tuberculin-negative individuals.” 

The appropriateness of control measures vary with the characteristics 
of the problem, which in turn varies with time, place and person. Thus 
the appropriateness and efficacy of control measures for a given disease 
vary from time to time, from place to place, and with the differences that 
occur in the population groups involved. 

The effectiveness of a public hea!th program, largely depends on the 
nicety with which these determining factors are considered, and with 
which the modalities of control programs are selected and flexibly adapted 
to meet the specific requirements of the specific problems. 

Applying these principles to the epidemiologic control of tuberculosis, 
one sees that there is not just one control measure useful in al! times, in 
all places or with all population groups. The choice of control tools re- 
quires judgment. There are situations where mass x-ray is an exceedingly 
rewarding modality, for example as a screening mechanism in large cities. 
Then, there are other situations where the rate of infection is lower, where 
tuberculin testing with observation of reactors, and search for source 
cases, are so effective that they not only bring about “control” but ap- 
proach true “eradication” not unlike the epidemiologic triumph in the 
eradication of tuberculosis in cattle. 

There is usefulness to the longitudinal approach which tuberculin test- 
ing makes possible, and there is usefulness in the cross-sectional approach 
of mass x-ray examinations. 
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The recent mass x-ray surveys in cities of over 100,000 have demon- 
strated the efficacy of such surveys as a case finding technique, and as 
stimulators of community interest and action. 

Examples of the impressive results attained with tuberculosis control 
programs built on the basis of tuberculin testing in this country are 
best exemplified by the eradication programs in Minnesota, where the 
tuberculosis mortality rate was 107 per 100,000 in 1916, but 6.8 in 1952— 
one of the lowest in the world.' In Grand Rapids, Michigan, the tuberculin 
test has been used extensively for more than 20 years. At first it was used 
only for children, but later for persons of all ages. In time Grand Rapids 
achieved the lowest tuberculosis of any city of its size in the United States. 

In Norway, Dr. Tobias Gedde-Dahl** conducted a program of “tuber- 
culosis matriculation,” i. e., the continuous tuberculin testing of the whole 
population of a west coast region which was divided at the start into a 
positive and a negative group, with the negative persons being retested at 
recurrent intervals. In this region where there was a low rate of infection, 
tuberculin was found more effective than mass x-ray of chests in locating 
new cases, and so x-ray was reserved for the reactors. It was concluded 
that the less frequent the occurrence of tuberculosis, the more selective 
the control method must be, and that the experience demonstrated tuber- 
culosis to be “. . . an infectious disease which has great possibilities of 
being fought by purely epidemiological means, which permit early detec- 
tion and treatment of primary infections and their infectious sources.” 

An increasing number of workers are recognizing that it is not a matter 
of either/or in regard to these control modalities, but is rather a matter 
of when, how, where, and with whom can the methods be most useful, and 
under what circumstances can they be judiciously combined, as for in- 
stance in the Central Cooperative Clinic Study*” where “, . . as a short 
cut to the more elaborate longitudinal study, initial screening by mass 
x-ray survey provides a starting point from which a longitudinal study of 
a more restricted population may proceed.” 

Just as has been seen in the epidemiology of typhoid, diphtheria and 
syphilis, in tuberculosis, as the infection rate lowers in a region, there is 
an increasing importance in the epidemiological approach as compared 
with other mass examination methods, and there is more interest in the 
epidemiological characteristics of the individual case. 


SUMMARY 


1. Tuberculosis remains a problem throughout the world, and is by no 
means conquered in the United States, although mortality and morbidity 
in this country have reached levels where refined epidemiologic methods 
become increasingly useful, and promise not only “control” but “eradi- 
cation.” 

2. The epidemiological approach demands the earliest possible recogni- 
tion of the “case.” In tuberculosis, this is the individual who has his pri- 
mary infection with the tubercle bacillus. The tuberculin test is the spe- 
cific tool for this important case finding. 
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3. The majority of tuberculosis control activities in this country have 
been focused on the clinical-disease-phase of the long continuum or spec- 
trum of tuberculosis. Widening the focus to include earlier pathology 
offers epidemiological promise. 

4. An effective epidemiological approach to tuberculosis necessitates 
constant scrutiny of changes in population-characteristics, in order that 
the program may be best adapted to the prevailing population groups. 

5. The majority of tuberculosis control activities in this country have 
been focused on the 15-45 age group, where deaths have been highest. 
Widening of the focus to include younger children and the aged, may close 
gaps in control—and in our knowledge of the nature of the disease. 


RESUMEN 


1. La tuberculosis sigue siendo un problema en todo el Mundo y de 
ninguna manera se ha dominado en los Estados Unidos, aunque la-mortali- 
dad y la morbilidad en este Pais hanllegado a cifras en que-los métodos 
epidemiolégicos mas refinados se hacen mas utiles, y estos son promete- 
dores no sélo de “control,” sino de “erradicacié6n.” 

2. El ataque del problema con miras epidemiologicas pide el-descubrimi- 
ento mas tremprano posible del “caso.” 

En tuberculosis, tal es el individuo con infeccién primaria-del bacilo 
tuberculoso. El] instrumento especifico es la reaccién tuberculinica para 
esta busqueda de casos. 

3. La mayoria de las actividades para dominar la tuberculosis en este 
Pais, se han encaminado hacia la fase clinica de la enfer medad del espec- 
tro o el largo padecimiento tuberculoso. 

La ampliacién del campo enfocado para incluir la patologia-mas temp- 
rana, es una promesa en epidemiologia. 

4. Un ataque efectivo epidemiolégicamente requiere un escrutinio per- 
manente de los cambios en las caracteristicas de la poblacién a fin de que el 
plan se adapte mejor a los grupos en que es mas prevaleciente. 

5. La mayoria de las actividades para controlar la tuberculosis en este 
Pais, se han concentrado en los grupos de edad de 15 a 45 afios, en los 
que las defunciones son mas frecuentes. La inclusién de los grupos de 
nifios mas pequenos y de los hombres de mayor edad, corregiria las fallas 
en el control y en el conocimiento de la naturale za de la enfermedad. > 


RESUME 


1, La tuberculose reste un probléme mondial. Elle n’a en aucun cas 
disparu aux Etats-Unis. I] faut noter toutefois que dans ce pays, la mor- 
talité et la morbidité ont atteint des niveaux si bas qu’ils nécessitent des 
recherches épidémiologiques de plus en plus délicates. Ainsi on peut en- 
visager non seulement l’arrét du fléau mais encore son éradication. 

2. L’épidémiologie exige le dépistage aussi précoce que possible de 
chaque cas. En matiére de tuberculose, il s’agit de l’individu chez qui se 
manifeste une primo-infection par le bacille tuberculeux. Le test tuber- 
culinique est un élément essentiel de cette premiére constatation. 


= 


Vol. XXVI TUBERCULIN TESTING 549 


3. La plus grande part de l’activité de dépistage de la tuberculose aux 
Etats-Unis a été basée sur la phase clinique de la maladie tuberculeuse 
proprement dite. En élargissant cette conception, et en faisant pénétrer 
dans le dépistage le premier stade de la maladie, on obtiendra des réalisa- 
tions épidémiologiques pleines d’espoir. 

4. Pour amener une connaissance épidémiologique efficace de la tuber- 
culose, il est nécessaire d’étudier sans interruption les modifications qui 
peuvent survenir dans les caractéres de la population. C’est ainsi que l’on 
pourra le mieux adapter le programme aux groupes démographiques essen- 
tiels. 

5. C’est sur le groupe des individus agés de 15 a 45 ans ou l’index de 
mortalité est le plus élevé qu’a été dirigé aux Etats-Unis la plus large 
part de la lutte antituberculeuse. En étendant ces recherches aux enfants 
plus jeunes et aux gens agés, on pourra obtenir un controle intégral de la 
tuberculose. Simultanément, nous perfectionnerons nos connaissance sur 
la nature de la maladie. 
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Pleural Biopsy 
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Although biopsy of the thickened pleura was practiced from time to 
q time by most surgeons for the diagnosis of pleural disease in cases pre- 
senting unusual problems, no studies of technique, or results, were found 
in the literature. A series of 21 cases presenting various problems of 
management and diagnosis were examined with the aid of biopsy and pro- 
vided the material of this report. 

Histopathologic examinations were expected to distinguish between 
nonspecific inflammation, granulomatous inflammation, and neoplastic 
disease. Both histopathologic and bacteriologic examinations were also 
expected to contribute to etiologic diagnosis of infections. Although no 
reports were found of observations of the pleural reaction to infectious 
diseases in material obtained at biopsy, data from cultures of latent post- 
mortem tuberculous lesions suggested that tubercle bacilli, if present, 
would be demonstrable. Opie and co-workers' reported that latent tubercu- 
lous lesions discovered at postmortem yielded tubercle bacilli on guinea 
pig inoculation in 76 per cent of fibrocaseous lesions and in 50 per cent 
of fibrocaseous and calcified lesions. Even fibrous scars yielded tubercle 
bacilli in 24 per cent of the lesions. Sweany and co-workers? showed that 
micro-organisms were less often found and histopathologic evidence of 
healing became more evident with increasing age of pulmonary lesions 
over a period of from one to seven years. 

A number of procedures, both old and new, were described for obtain- 
ing histologic and bacteriologic data in pleural and pulmonary diseases. 
Paracentesis and the examination of pleural fluid, when present, was 
preferred to pleural biopsy but was not always successful in our hands 
for the demonstration of additional specific data. Pleural fluid obtained 
at paracentesis was generally found to contain demonstrable tubercle 
bacilli in about 40 to 50 per cent of cases that were thought to be tuber- 
, culous. A recent report® showed that pleural fluid obtained at paracente- 

sis contained demonstrable carcinoma cells in about 50 per cent of cases 
of neoplastic disease of the pleura. After the appearance of a produc- 
tive pleural lesion and absorption of fluid only biopsy was possible. 
Pleural biopsy was believed to be the most appropriate method when 
the sole or principle lesion was found in the pleura. Biopsy of the lymph 
nodes of the cervical fat pad might be considered a relatively minor pro- 
cedure as compared with pleural, mediastinal, and pulmonary biopsy, and 


*From the Infectious Disease Section of the Medical Service and the Thoracic Sur- 
gery Section of the Surgical Service, Veterans Administration Medical Teaching 
Group Hospital, Memphis 15, Tennessee. 

Presented in abstract before the 12th Conference on Chemotherapy of Tuberculosis of 
Veterans Administration, Army and Navy, Feb., 1953 and Wisconsin Trudeau So- 
ciety, April 24, 1953. 
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circumstances might arise when disease present primarily or principally 
in the pleura, mediastinum, or lung might also involve the cervical fat 
pad lymph nodes. This would be most likely in cases of Boeck’s sarcoid, 
Hodgkin’s disease, or carcinoma which tended to metastasize to lymph 
nodes.‘ No observations were reported in the literature of cervical fat 
pad, mediastinal lymph node, or lung biopsy in cases of pleural disease, 
however, such as the cases selected for the present series. 

After this study was undertaken, the removal of active tuberculous 
foci from the lung and their examination for tubercle bacilli were carried 
out extensively, especially in patients receiving chemotherapeutic agents 
and antibiotics. The relationship of the presence of viable and nonviable 
bacilli to the type of histopathologic change and their relationships to 
the use of specific therapy proved of special interest in those studies.°"* 
No comparable observations were made, however, in this series of cases. 


Method 


Pleural biopsy was undertaken in cases of persistent pleural lesions fol- 
lowing pleurisy with effusion. Only cases that presented an x-ray density 
of sufficient size, opacity and location as to be readily approached by the 
operative technic described below were considered suitable for biopsy. 
The cases were of at least two months’ duration and no longer believed 
to have free fluid in the pleural cavity. If pulmonary tuberculosis was 
present, or if tubercle bacilli were demonstrated in pleural fluid, or from 
other sources, biopsy was not undertaken. The cases fell into two age 
groups. Fourteen were veterans of World War II from 21 to 40 years 
of age, of whom eight were Negros, and seven cases were veterans of 
World War I, 41 years of age and older, two of whom were Negros. Sero- 
logic and other methods of diagnosis were used freely, and it is believed 
that all cases with pleural lesions due to primary atypical pneumonia, 
tularemia, or brucellosis were recognized, and when these conditions 
proved an adequate explanation for the pleural lesion the cases were not 
subjected to biopsy. 


The operative procedure was as follows: 


The patient was prepared as for any operative procedure by withholding 
food and administering a sedative and a narcotic, The operative site was 
chosen at the point of greatest pleural reaction, as shown by the roent- 
genogram, usually; the eighth rib posteriorly. The skin was prepared 
in the usual manner and novocain, 1 per cent, injected into four inter- 
costal nerves and infiltrated along the site of the skin incision, A six-inch 
incision was made lateral to the rib and three or four inches of rib was 
removed subperiosteally. With the spear pointed knife several portions 
of pleura were excised, since experience has shown that a diagnostic re- 
action was not present in all specimens. Usually there was no free pleural 
space. When a free space was present a small catheter attached to suc- 
tion was placed in the wound until it was made air tight. All bleeding 
points were controlled and no attempt was made to obliterate the site of 
rib resection. Penicillin was instilled in the wound, which was then closed 
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with interrupted or continuous sutures. Those patients with obliteration 
of the pleura were returned to the medical ward. When pneumothorax 
was present postoperatively, treatment to obtain prompt expansion of 
the lung by aspiration or closed thoracotomy was advisable. Wound 
healing occurred promptly and the sutures were removed after six or 
seven days. 

The biopsied tissue was separated into two equal parts with sterile 
precautions in the operating room and one half placed in fixative for histo- 
pathologic examination, and the other half furnished promptly and with 
sterile precautions for bacteriologic examination. Tubercle bacilli were 
also sought in all cases in microscopic preparations stained with Ziehl- 
Neelsen stain and examined by one of the authors. 

The patients were returned to the ward after operation in good con- 
dition. Symptoms occurred that could be attributed to the operation in 
two cases. In one, a sudden attack of pain in the chest at the site of 
operation accompanied by dyspnea and syncope occurred five days post- 
operatively. Roentgenogram showed no change in the lungs and the 
symptoms disappeared after 24 hours. The operative note stated that 
the parietal pleura was adherent to the visceral pleura, and it seems prob- 
able that a fleeting intercostal neuritis or neuralgia caused the symptoms. 
In a second case, hydropneumothorax with increased fluid was noted after 
pleural biopsy, The operative note described the collection of air and 
fluid in the pleural space at operation. The general course in this case, 
both before and after biopsy, was that of progressive spreading pulmonary 
infection with little response to therapy. 

The removal of a portion of rib caused no apparent discomfort or mor- 
bidity. Indeed, the missing bone was partially replaced within two months 
and in several cases the site of operation on the rib was not discernible 
by roentgenogram after about four months. 


TABLE I: ETIOLOGY OF PLEURISY IN 21 BIOPSIED CASES 


; NUMBER OF CASES 
ETIOLOGY TOTAL AGE RACE 
21-50 51-55 White Negro 


3 


Carcinoma 3 0 3 2 1 


Tuberculosis 


N. American Blastomycosis 1 0 1 1 0 


TOTAL 


‘ 


Results 


Table I shows the recognized etiology of the 21 cases of pleurisy that 
had biopsies performed. Seventeen cases were found to have tuberculous 
pleurisy, three had carcinoma, and one had North American blastomycosis. 
The predominating histopathologic findings in the 17 cases of pleural 
tuberculosis, Table II, were fibrosis, epitheloid cells, and giant cells in all 
cases. Distinct tubercle formation was seen in 12, and caseation was 
present in 10. For confirmation of the specific etiology of such granu- 
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TABLE II: HISTOPATHOLOGY AND BACTERIOLOGY OF 
GRANULOMATOUS LESIONS OF THE PLEURA 


HISTOPATHOLOGY BACTERIOLOGY 
Fibrosis Caseation Tubercle Bacilli Section Culture 


Present 4 12 2 Acid Fast Bacilli Present 3* 6 
Present 5 8 Acid Fast Bacilli Absent 14 3 


Absent 0 7 Not Examined 0 8 
TOTAL 17 17 17 17 . 


*Results of culture in these three cases were: one positive, one negative, one not ex- 
amined, Tubercle bacilli were demonstrated in a total of eight cases. 


lomatous lesions, cultures proved most productive in that acid-fast bacilli 
were demonstrated in six of nine cases examined. Microscopic examina- 
tions of stained sections were less often positive. Tubercle bacilli were 
seen in sections from three of the 17 cases. In the latter three culture 
of the biopsied tissue was positive in on, negative in another, and not 
done in the third. The diagnosis was therefore confirmed in a total of 
eight cases by the demonstration of tubercle bacilli. In the remaining nine 
the diagnosis of tuberculous pleurisy was based on the microscopic demon- 
stration of granulomatous tissue reactions. 

Three were found to have pleurisy secondary to carcinoma. In two 
of these the pleural biopsy showed malignant cells. In the third case, 
secondary to carcinoma, the pleural biopsy showed nonspecific inflam- 
matory reaction, but bronchogenic carcinoma was subsequently recognized 
as the principal lesion when bronchoscopy was repeated. The non-specific 
pleural reaction in this case was in turn secondary to pulmonary atelecta- 
sis and pneumonia. 


In one case a mycotic infection, North American blastomycosis, was 
recognized by pleural biopsy that showed yeast-like organisms in tissue 
that was the site of a polymorphonuclear and granulomatous reaction. 
Blastomyces dermatitidis was recovered in culture from a co-existing 
skin lesion. 

Table I again shows that in the age group 21 to 40, all 14 cases were 
tuberculous and the histologic pictures suggested active processes. These . 
patients under 40 represented problems in management. Despite com- 
pletion of treatment by rest in bed from one to nine months after periods 
from two to 11 months of illness, further therapy was considered because 
of the persistence of extensive pleural radiographic densities. Treatment 
was continued until the lesions were fully stabilized and until signs of 
activity disappeared. 

Cases more than 40 years of age presented diagnostic problems. Five 
of the seven in this group were referred to the hospital for diagnosis. 
Pleural effusions or fibrous pleuritis secondary to neoplastic disease or 
secondary to tuberculosis were suspected in all. A specific diagnosis was 
thought necessary for prognosis and in order to recommend appropriate 
palliative therapy for neoplastic disease or hospitalization and rest for 
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six months or more for tuberculosis. At the present time specific chemo- 
therapy would also need to be considered for tuberculous pleuritis. Fol- 
lowing biopsy, rational therapy based on the observed etiology was pos- 
sible in six of the seven cases, the one exception being a case of broncho- 
genic carcinoma with non-specific pleuritis. 

Little correlation was seen between the duration of the granulomatous 
lesions believed due to tuberculosis and the histopathologic and bacterio- 
logic findings. The relative proportion of fibrosis, endothelial giant cell 
reaction, development of symmetrical tubercles, or caseation varied con- 
siderably but not in any significant manner with the duration of symp- 
toms. Tubercle bacilli were recognized on microscopic examination of 
sections only in the earlier cases of two, three, and five months’ duration 
respectively, but cultures were positive at all stages of the disease repre- 
sented in this series; namely, two, three, five, nine, and 11 months after 
onset respectively. Lesions which attained the greatest thickness and 
sometimes contained loculated spaces or potential spaces between parietal 
and visceral pleura were found chiefly in the older lesions. Extreme de- 
grees of fibrosis, such as the clinician visualizes when he speaks of inactive 
fibrous pleuritis or scar were not seen. 

Antibiotic therapy and chemotherapy were usually not available during 
the period of this study and were not used systematically. In three cases 
that received some treatment with streptomycin before biopsy, the tissue 
changes did not differ from those seen in the untreated cases, and in two 
of these three cases cultures were positive for tubercle bacilli. More ex- 
tensive examination in cases receiving specific therapy would be necessary 
to note any consistent effects of such specific therapy on histopathologic or 
bacteriologic results, 

The outcome of the 21 cases in this series corresponded with the nor- 
mally expected clinical course of the respective diseases. Eleven of the 
total of 17 of primary tuberculous pleurisy were followed from six to 
31 months after onset to a favorable conclusion. Six cases of primary 
tuberculous pleurisy were not followed to a favorable conclusion. Three 
of the latter were still under treatment at the end of observation periods 
varying from 11 to 26 months. Three lapsed from observation while 
their condition was active after from two and one-half to five months’ 
observation. 

The three patients with carcinoma died after from three to 26 months 
of illness. Postmortem examinations were performed in the two cases 
with positive biopsies. Adenocarcinoma was found in one and broncho- 
genic carcinoma of an unusually anaplastic type in the other. The patient 
with North American blastomycosis died outside the hospital after 32 
months of illness. No postmortem was obtained. 


Discussion 


Biopsies were uniformly productive of data that confirmed or explained 
diagnostic data. A specific cause of pleurisy was demonstrated by biopsy 
of the parietal pleura, with microscopic examination, or with microscopic 
examination and cultures, in 20 of 21 cases. 
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The results were consistent with the general experience that in young 
adults, primary pleurisy with typical course is nearly always due to 
tuberculosis. No advantage was gained from biopsy as compared with 
the customary presumptive diagnosis and appropriate therapy for tuber- 
culosis, in the cases 21 to 40 years of age. 

Other causes for pleuritis were found in patients over 40. Biopsy was 
valuable in these cases, first as a source of evidence for carcinoma or my- 
cotic disease, and second for confirmation of the diagnosis or tuberculosis. 

Pleural biopsy is not advocated for those patients with a marked degree 
of thickening of the pleura or with contraction of the chest wall in lesions 
of apparent or probable long duration without pulmonary parenchymal 
involvement, The entire lesion should be excised in one piece. In this 
way the indicated therapeutic procedure and the diagnostic procedure are 
combined. The result of the treatment of these cases will be presented later. 

It is of particular interest in connection with the bacteriologic exami- 
nation of biopsy specimens in this study, as well as in other studies*** 
that the tubercle bacillus was nearly always the only micro-organism that 
was isolated. The bacteriologic examination of biopsied material was more 
successful in this respect than the bacteriologic examination of postmortem 
specimens in which the presence of other pathogenic bacteria complicated 
the technical procedures and complicated the interpretation of the results. 

Pulmonary tuberculosis following pleural effusion may sometimes be 
the result of such persistence of active tuberculosis in residual pleural 
lesions. More extensive observations would be necessary to determine 
how often persistent active lesions, sterile scars, or complete resolution, 
respectively, are the end results of primary pleurisy with effusion. Such 
observations would be of value in developing a rational goal for chemo- 
therapy of primary tuberculous pleurisy with effusion. 

No other studies of the histopathology of the infected pleura of man 
during life were reported to our knowledge. These observations may, 
therefore, be considered to have some significance in the study of the 
pathogenesis of pleural tuberculosis despite their restriction to material 
obtained from 2 to 11 months after onset from cases with persistent 
lesions. The data show that whenever roentgenological densities suffi- 
cient for biopsy persisted for two to 11 months that active pleural tuber- 
culosis was present. This corresponds with the reports of Sweany? who 
found healing required from one to seven years in lesions studied at post- 
mortem in patients dying of causes other than tuberculosis. 


SUMMARY 


In disease of the pleura of unproved etiology, histopathologic and bac- 
teriologic examination of biopsied tissue from the parietal pleura dis- 
closed the presence of tuberculosis, mycosis, and carcinoma. Such specific 
evidence was most often needed in patients in the cancer age and was 
particularly valuable in justifying the use or the withholding of prolonged 
rest in bed and antibiotics, or palliative therapy for malignant disease. 
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RESUMEN 


En casos afecciones de la pleura de etiologia no demostrada, el examen 
histopatholégico y el examen bacteriolégico de la pieza de biopsia de la 
pleura parietal, descubrié la presencia de tuberculosis, micosis y carcinoma. 
Tal evidencia especifica fué mas a menudo necesaria en enfermos en la 
edad del cancer y fué de valor especialmente para justificar o no el reposo 
prolongado, los antibiéticos o bien el tratamiento paliativo de una afeccién 
maligna. 

RESUME 


En présence d’une affection pleurale dont |’étiologie est indéterminée, 
la biopsie de la plévre pariétale a pu permettre de révéler, grace a |’examen 
histologique et bactériologique, l’existence de tuberculose, de mycose ou 
de cancer. 

De telles constatations sont particuliérement importantes lorsqu’il s’agit 
d’individus ayant atteint l’age du cancer car elles permettent de justifier 
ou au contraire d’éviter un traitement par le repos au lit prolongé et les 
antibiotiques, ou la thérapeutique dirigée contre une tumeur maligne. 
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The Rehabilitation of Tuberculous Patients 
Following Major Thoracic Surgical Treatment 


EMIL BOGEN, M.D., F.C.C.P. and JANE SKILLEN, M.D., F.C.C.P. 


Olive View, California 


The frequency of recovery and the duration of survival of patients 
with advanced pulmonary tuberculosis are greatly increased by collapse 
therapy and especially by the use of modern thoracic surgery.'® Thus, 
only 6 per cent of 1820 patients with advanced pulmonary tuberculosis 
who received some form of major surgery died while at the Olive View 
Sanatorium during the past 30 years, as compared with 11 per cent of 
the 5950 patients who received minor collapse measures and 25 per cent 
of the 7266 who did not receive any collapse therapy. Some of these dif- 
ferences, but by no means all, may be ascribed to differences in the 
selection of the patients, the treatments acting as a screen for those who 
were judged too ill to receive them. There is abundant clinical and sta- 
tistical information, however, testifying to the large part played by 
collapse measures in lowering the toll in patients with advanced tuber- 
culosis. (Table I). 


TABLE I 


FATE OF PATIENTS WITH ADVANCED TB. 
OLIVE VIEW SANATORIUM 1920-1951 


Treatment 
Minor Major Total 
coll. surg. al 


Number Patients 7266 5950 1820 15036 
Per cent Died at O.V. : 5 17 
Per cent Died later 2% 26 
Per cent Disch. Inactive 5 2 3e 24 


The proportion of patients discharged from the institution with their 
disease apparently arrested or quiescent is much higher among those who 
received active treatment. (Table I). Similar differences may also be 
observed in the fatality rates of these groups after discharge from the 
sanatorium. Even among those whose disease seemed to be under control 
at the time of discharge, the later death rate has been lower among those 
who received collapse. 

The results in all groups have been greatly improved since the intro- 
duction of chemotherapy in 1946. Late results are not yet available for 
this period, but the intramural death rates and the mortality within five 
years of admission shows similar benefit from collapse measures and espe- 
cially from major surgery, as does also the condition on discharge. 
(Table 2). 

Less information is available regarding the extent of the handicaps 
imposed by thoracoplasty and other major surgical procedures themselves, 
and the manner in which they interfere with the resumption of social and 
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TABLE Il 


PATIENTS WITH ADVANCED TUBERCULOSIS 
Results of Treatment 1920-46 


Rest Minor Major Total 
Number Patients 5607 4625 1005 10237 
Per cent D in O.V. 27 12 9 21 
Per cent in 5 yrs. 57 27 12 45 
Per cent Disch. Arr. 17 33 45 29 


1946-51 


Number Patients 1659 1325 815 3899 
Per cent D in O.V. 18 ~ 3 9 
Per cent D in 5 yrs. 18 15 x 13 
Per cent Disch. Arr. 12 17 26 16 


economic status following recovery from tuberculosis. With the aid of 
a research grant from the Los Angeles Tuberculosis and Health Associa- 
tion, a study has been made for this purpose of the 1820 patients who had 
been treated by major surgery for advanced tuberculosis at Olive View 
from 1920 to 1951. 

Thoracoplasties had been performed at Olive View as early as 1923, 
but only 40 such operations had been done prior to 1932 by the old 
Sauerbruch procedure. Since then more than 3800 thoracoplasty opera- 
tions have been carried out, usually in multiple stages, as recommended 
by Dr. John Alexander.® Apical pneumolysis as described by Semb was 
done in many cases, especially between 1936 and 1942, and limited five 
rib thoracoplasties have been carried out especially in more recent years. 
More than 100 direct cavity drainage operations, by Monaldi’s closed or 
Eloesser’s flap method, about 100 plombage procedures with paraffin, 
lucite or other materials, more than 200 extrapleura] pneumothoraces and 
more recently several hundred pulmonary resections evidence the chang- 
ing enthusiasms,® but thoracoplasty has remained throughout the chief 
surgical measure. (Table III). 


TABLE III 
COLLAPSE PROCEDURES AT OLIVE VIEW 1920-1951 


Times Pts. Died 


4 Pneumothorax 5782 4050 462 
Pneumoperitoneum 1524 900 131 
Phrenic paralysis 4091 1000 57 
Thoracoplasty 3858 1476 KS 
Extrapleural Px 238 135 ~ 
Monaldi or flap 109 57 s 
Plombage 102 48 3 
Resection 95 84 6 


Decortication 45 20 


It is too soon to evaluate the end results in the 815 surgical patients 
who were operated during the past five years, as the majority of them 
are still recuperating from their disease, and even among those reporting 
more than a year after their discharge, many have not yet attempted to 
go back to work. The 1005 patients who were operated at Olive View 
more than five years ago, however, were particularly studied for the 
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evaluation of the late results of such surgery. Of this group, 276 are now 
dead and 64 are still or again under treatment, so there are 665 survivors 
to be investigated. Of these 665 survivors, 10 have not been heard from 
since the year after their operation, but the majority continued to answer 
the routine follow-up letters for up to 10 years after their discharge. 
Half of these 665 patients, or 333, also answered a special questionnaire 
which was sent out to those whose addresses were still accessible, in 1952. 
Comparison of the age, race, sex, stage and condition on discharge of the 
patients who answered the questionnaire with that of those who did not . 
indicated that they were generally similar, and therefore probably repre- 
sentative of the entire group. (Table IV). 


TABLE IV 
RESPONSE TO QUESTIONNAIRE 


YES 


Total 333 332 
Male 167 163 
Female 166 169 
Mod. Adv. 45 58 
Far Adv. 288 264 
Inactive 183 176 


Active 150 


It is the social and economic rehabilitation of these 333 patients which 
constitutes our chief interest here. Of the 167 men in this series, 132 are 
now employed full time, while another 17 report only part time employ- 
ment, only 18 are not now working. Of the 166 women, 51 are working 
full time and 17 part time, but 85 are acting as housewives, generally 
for eight hours or more, so only 13 report no employment. Thus only 31, 
or less than 10 per cent of the 333 surgical survivors are not now able 
to work, and the great majority are working full time. The majority 
of these patients, however, had waited for more than a year after leaving 
the sanatorium before engaging in full time activities, in addition to the 
six to 12 months postoperative period in the sanatorium. A high pro- 
portion of the women resumed housework soon after return from the 
institution, but the others generally waited more than two years before 
returning to work. (Table V). 


TABLE V 


REHABILITATION AFTER SURGERY 
Interval between discharge and going to work. 


_M. 
62 45 


Under 12 months 
Over 12 months 63 70 
Difficulty in finding work 
due to Tb. 30 17 
Employment information 
Kind of work 148 67 
Place of work 81 41 


Difficulty in obtaining employment attributed directly to surgery was 
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reported by 47 patients, Many others, moreover, made special mention 
of the fact that they had kept knowledge of the operation and their pre- 
vious tuberculosis secret since they felt that it would have been a hin- 
drance to their obtaining a position if it had been known to the employer. 
It was repeatedly emphasized that it was the knowledge of the pro- 
cedure and the disease which proved an impediment rather than any 
physical handicap resulting from the operation itself. 

Only about a dozen patients specifically mentioned working part time 
for a period before undertaking full time activities, but this is known 
to have been the case in many others, although there was great difficulty 
in obtaining part time positions. It is for this reason, sometimes spe- 
cifically stated, that patients undertook home activities or self-managed 
occupations, so that they could arrange their own hours. The kind of 
work that they were doing was described by 215, and more than half that 
number specified the exact place where they were working. Nearly three 
quarters of these patients were about equally distributed between cleri- 
cal, selling, and skilled crafts, while only a dozen mentioned unskilled 
manual labor and even fewer reported farm work. Of those noting the 
place of employment, more than half were working in a store or manu- 
facturing plant, but 17 were working in their own home, and an equal 
number in an institution, usually as an employee in a county hospital for 
tuberculosis. (Table VI). 


TABLE VI 
OCCUPATIONAL REHABILITATION 


TYPE OF WORK PLACE OF WORK 


Clerical 50 Store 50 
Selling 50 Mfg. 33 
Craft 48 Home 17 
Service 23 Institut. 17 
Labor 22 Farm 3 


Misc. Mise. 


More than 80 per cent of them are now working full time, some of 
them even more than nine hours a day, though they had been generally 
told not to undertake extra strain. The majority still take more than 
the traditional eight hours a day in bed. Rest periods during the day 
generally appear to be impracticable, but a longer period in bed at night 
was frequently reported. Thus some who work eight hours a day or more 
claim to spend 12 hours or more in bed every night. (Table VII). 


TABLE VII 
HOURS WORKED DAILY 


M. 

Under 7 17 70 

7-8 100 75 

9— 37 8 
DAILY HOURS IN BED 

8 or less 57 38 

9-11 92 95 


12— 13 
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TABLE VIII 
MARITAL HISTORY 


Married 

Single 

Children since discharge 
Number of children 


The disease and operation have not prevented nearly two thirds of 
these patients from being married, often to other patients; at least 66 
of them have had children since their operation. (Table VIII). There were 
no special complaints regarding the care given these patients while in the 
sanatorium, and 14 men and 21 women volunteered favorable comment 
regarding the services they had received. The tuberculosis itself had been 
apparently arrested in practically all of these patients, but 235, or more 
than two thirds of them, still have some symptoms from residual changes 
following the disease. Thus 181 have shortness of breath, consistent with 
the low breath-holding time reported in the majority of them, 102 still 
have sputum and 79 a bothersome cough. (Table IX). 


TABLE IX 
REHABILITATION AFTER SURGERY 


Breath-holding time 

Under 30 seconds 

30 seconds or more 

Complaints 

Shortness of breath 
Expectoration 55 
Cough 49 
None 52 


The majority returned to the same kind of work which they had been 
doing before they became ill, and of the scores who mentioned their 
working conditions, only one complained of dust or poor ventilation. Of 
the 49 who specifically reported receiving aid from Vocational Rehabilita- 
tion agencies, several complained that they took various tests for voca- 
tional guidance or placement, but received no useful aid in fitting them- 
selves for work or finding a job through such agencies. However, many 
had continued their general education while taking the cure, and some 
learned specific trades here or after discharge which they are now fol- 
lowing, such as laboratory technique, watchmaking, or radio repair. 

One of the most effective means of rehabilitation has been through 
working in the sanatorium itself. More than a thousand patients at Olive 
View have gone through the convalescent camps and been paid nominal 
wages as patient helpers for part-time work while recuperating from 
the disease, including 142 who have had major thoracic surgery. More 
than 140 expatients have become regular employees of the sanatorium, 
including 10 who have had major surgery for tuberculosis, although the 
Civil Service has refused to employ known post surgical cases during 
recent years. (Table X). 


November, 1954 
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REHABILITATION OF TUBERCULOUS PATIENTS 


TABLE X 
REHABILITATION AFTER SURGERY 


All Patients Major Surg. 
Number discharged living 15036 1706 
Number Convalescent Camp 1142 142 
Number Civil Service Emp. 141 10 


Extensive programs have been attempted, both in this country and 
abroad, to assist in the rehabilitation of the tuberculous. Papworth, 
Preston Hall, the Remploy workshops and the Disabled Persons Act in 
England, and numerous other projects in other countries have done much 
to ameliorate the social and economic woes of patients whose disease 
persists despite rest and collapse measures. Modern surgery and chemo- 
therapy, however, make possible lasting sputum conversion in an ever 
increasing proportion of previous treatment failures. Nothing is so im- 
portant for the full rehabilitation of the victim of tuberculosis than the 
assurance that he is no longer shedding the dangerous germs of the 
disease. 

SUMMARY 


The 1820 patients with advanced pulmonary tuberculosis treated by 
major thoracic surgery at Olive View during the past 30 years have had 
a much lower death rate, both within the sanatorium and after discharge, 
and a much higher proportion of discharges with the disease inactive, than 
those treated by minor collapse measures only or given not even these. 
The 815 surgical patients operated since the introduction of chemo- 
therapy have had a lower death rate, than those of earlier years, and 
also did much better than those given only pneumotherapy or rest. The 
333 operated on more than five years ago who answered a special ques- 
tionnaire have been, in general, rehabilitated satisfactorily, chiefly by 
their own efforts. Most of them are now working full time and are 
married, and many have had children since leaving Olive View. Short- 
ness of breath on exertion and other symptoms from residual bronchiec- 
tasis are frequent, but do not seem to be disabling. 


RESUMEN 


En 1.820 enfermos con tuberculosis pulmonar avanzada, tratados en 
Olive View durante los pasados 30 afios, hemos tenido mucho mas baja- 
mortalidad tanto dentro del sanatorio como después de la salida y tam- 
bién, una mas elevada proporcién de altas con la enfermedad inactiva- 
que en aquéllos tratados con procedimientos menores de colapso y enlos 
que ni aun estos se dieron. 


*Following receipt of this study, and resolutions urging change of policy from the 

Los Angeles Tuberculosis and Health Association, the Los Angeles County Civil 
Service Commission, on August 6, 1953, adopted the following rule: 

“A thoracoplasty or removal of malignancy shall not be deemed disqualifying after 
five consecutive years of annual physical examinations and there has been no re- 
currence of tuberculosis or malignancy during said period and the applicant meets all 
of the other requirements of this rule.” 
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Los 815 enfermos quirtrgicos operados desde la introduccién de la 
quimioterapia tuvieron una mortalidad menor que los afios anteriores y 
también les fué mejor que aquéllos que se trataron sélo con neumotorax 
0 reposo. Los 333 operados hace mas de cinco afios que contestaron un- 
cuestionario especial, en general se han rehabilitado satisfactoriamente, 
principalmente por sus propios esfuerzos. 

La mayoria de ellos, estan trabajando tiempo completo y se han casado 
y muchos han tenido hijos desde que abandonaron Olive View. La-disnea 
de esfuerzo y otros sintomas de bronquiectasia residual son frecuentes, 
pero no parecen ser incapacitantes. 


RESUME 


Les auteurs établissent une statistique sur 1.820 malades atteints de 
tuberculose pulmonaire grave et traités par des opérations de chirurgie 
thoracique importante a Olive View au cours de ces derniéres trente 
années. Ces malades ont présentés un taux de mortalité beaucoup plus 
faible, évalué en tenant compte des déces survenus au cours du séjour 
sanatorial et aprés leur départ, et une beaucoup plus grande proportion 
de départs avéc stabilisation que les malades qui n’ont été traités que 
par une collapsothérapie médicale ou méme sans celle-ci. Les 815 malades 
qui ont été opérés depuis l’introduction de la chimiothérapie ont pré- 
sentés un taux de mortalité plus bas que ceux des années antérieures, et 
eurent des résul tats supérieurs a ceux des malades qui ne furent traités 
que par le pneumothorax ou le repos. Les 333 opérés depuis plus de cing 
ans qui répondirent a un questionnaire spécial qui leur avait été adre- 
ssé, ont généralement été réadaptés de facon satisfaisante principale- 
ment grace a leur propre effort. La plupart d’entre eux travaillent main- 
tenant a temps plein et sont mariés et beaucoup ont eu des enfants depuis 
leur départ d’Olive View. Une diminution de la capacité respiratoire a 
l"exercice et d'autres symptomes dis la dilatation des bronches résidu- 
elle, se sont montrés fréquents, mais ne semblent pas géner considérable- 
ment l’activité. 
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Antidyspnoeic Action of Para-Aminobenzoiec Acid 


Modifications of the Functional Respiratory Indexes 
in the Patients Treated* 


RAUL F. VACCAREZZA, M.D., F.C.C.P., ALBERTO J. SOUBRIE£, M.D. 
and SALOMON AVERBACH, M.D. 


Buenos Aires, Argentina 


Benda and Poirot,' in 1945, in order to avoid the secondary reactions 
provoked by intravenous injections of procaine, which was recommended 
for the treatment of dyspnoea by Dos Ghali, Bourdin and Guiot,? proposed 
using p-aminobenzoic acid (PAB) in the place of procaine. It is known 
that the latter, once in contact with the blood plasma transforms itself 
rapidly into p-aminobenzoic acid and diethylaminoethanol, hydrolysis fa- 
voured by the presence of an enzyme, the procainesterase which originates 
in the liver and thyroid gland. In 1949, one of us in collaboration with 
Cucchiani Acevedo* mentioned the results obtained with the intravenous 
and intramuscular administration of sodium salt of PAB (10 ce. of a 5 
per cent solution) in the symptomatic treatment of dyspnoea in patients 
with pulmonary tuberculosis and bronchial asthma. In order to outline 
what could be subjective in the clinical improvement often observed and 
to establish on the other hand the mechanism of the antidyspnoeic action 
of PAB, we have made the following study. 

In a group of chronic bronchopulmonary patients (pulmonary em- 
physema, pulmonary fibrosis, pulmonary tuberculosis, bronchial asthma) 
with some apparent dyspnoeic manifestations, we have performed several 
functional respiratory tests before and after parenteral administration 
of PAB. Apart from the frequency of pulse and respiration the degree 
of oxygen saturation of the Hb in arterial blood was established, the in- 
spiratory apnoeic pause and the different spirometric data: vital capacity, 
complementary and reserve air, minute volume of ventilation and maxi- 
mum volume of ventilation, ventilation reserve and oxygen consumption 
were determined. Observing these joint preliminary results and to estab- 
, lish their significance more precisely, we furthermore studied in some 
patients the blood cytology, the globulo-plasmatic relation and the possible 
variations of residual air. In table I the sex, age and diagnosis of the 
22 cases studied can be found. 


Technique 


The patients in basal conditions and after a resting period of no less 
than 40 minutes and sometimes more than one hour were submitted suc- 
cessively to the following tests: 


1) pulse and respiratory frequency, 2) spirometric exploration, 3) after 


*From the Catedra de Patologia y Clinica de la Tuberculosis. Facultad de Ciencias 
Medicas, Buenos Aires, Argentina. 
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TABLE I 


Obser- Age in 
vation Sex Diagnosis 


Pulmonary emphysema. Pulmonary tuberculosis 
Bilateral pulmonary tuberculosis. Spasmodic bronchitis 
Bilateral pulmonary tuberculosis 
Bronchial asthma 
Giant bilateral ampoullous pulmonary emphysema 
Bilateral pulmonary tuberculosis. Left pachypleuritis 
Bronchial asthma. Diffuse pulmonary fibrosis 
Bronchial asthma. Diffuse pulmonary fibrosis 
Bronchial asthma and pulmonary fibro-emphysema 
Pulmonary emphysema 
Asthmatiform chronic bronchitis 
Left thoracoplasty; right pulmonary fibro-emphysema 
Pulmonary tuberculosis. Pulmonary emphysema 
Bronchial asthma and pulmonary emphysema 
Bronchial asthma and pulmonary emphysema 
Bilateral bullous pulmonary emphysema 
Pulmonary emphysema and asthmatiform bronchitis 
Pulmonary emphysema; right postpneumothoracic 
right apical cavity 

ronchial asthma and pulmonary fibro-emphysema 
Diffuse interstitial pulmonary fibrosis 
Bronchial asthma; pulmonary tuberculosis and fibro- 
emphysema 
Bilateral pulmonary tuberculosis 


SS TSS TEE 


=== 


a supine resting period samples of arterial blood were taken (oxymetry) 
and venous blood (hematocrit and hemogram), 4) intravenous injection 


of 10 ce. of sodium PAB at 5 per cent solution, 5) 15 minutes after the 
administration of the drug, the patient maintaining his supine position 
the second blood extractions were performed, 6) pulse and respiration and 
apnoeic pause measured, 7) the functional respiratory test repeated. In 
one case (observation 21) the arterial oxymetry was established at three 
different moments: before the PAB injection and 15 and 60 minutes after. 
In two patients (observations 6 and 22) the drug was administered by 
intramuscular injection during 10 days (two injections. of 10 cc. of 5 per 
cent solution). The arterial blood analysis was made just before the 
treatment was initiated and twice more during the course of the same 
with four to five days intervals. 

The arterial blood was extracted by puncture of the femoral artery 
and kept under anaerobic conditions; the arterial saturation of Hb and O, 
blood capacity were measured in the van Slyke apparatus by the manome- 
tric method. The functional respiratory examination was made in an 
apparatus of the Knipping type and for the residual air determinations 
the method of Christie, modified by Chiodi was used. The globulo-plas- 
matic relation was determined with hematocrit. 


Results 


The oxymetry of the arterial blood, determined in 17 patients, shows 
that the arterial Hb saturation improves in almost all the cases where 
PAB was used. When the drug was administered intravenously (in 16 
cases with 18 double determinations, one immediately before the injec- 
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tion and the other 15 minutes later) a moderate increase in the saturation 
was observed in 15 determinations out of 18, three remained unchanged. 
In one of these last cases (observation 21) the analysis of the arterial 
O, was repeated 60 minutes after the injection and a pronounced eleva- 
tion of the Hb saturation was obtained: from 82.0 to 92.2 per cent, coin- 
ciding with evident clinical improvement. The promedium of the quantity 
of arterial O, in cc. reached an 18.0 in previous per cent analysis and 19.6 
in those following PAB administration. The difference of Hb saturation 
is expressed in numbers such as 85.9 per cent before and 92.6 after the 
PAB injection respectively (table II). 


TABLE II: ARTERIAL OXYMETRY 


Determinations before and 15 minutes after the intravenous injection of PAB 


Capacity Quantity cc. Saturation Hb%™ 
Observation Date em % Before After Before After 
1 30-VI-51 21.68 18.09 21.06 83.40 96.80 
5-VII-51 21.74 19.82 21.22 91.10 97.50 
2 14-VII-51 23.37 20.33 22.05 86.90 94.30 
14-VIII-51 20.42 18.13 19.60 88.70 95.90 
3 20-X-51 18.68 16.84 17.60 90.10 94.20 
4d 25-IX-51 20.58 17.39 18.37 84.20 89.20 
5 9-X-51 21.17 13.30 19.80 72.20 93.50 
6 2-X1-51 17.50 15.35 16.30 87.0 93.10 
s 5-1V-52 23.84 21.15 21.89 88.70 91.30 
oT] 8-I1V-52 20.83 17.20 19.87 82.50 95.30 
11 22-I1V-52 20.31 19.10 19.87 95.0 97.0 
12 8-V-52 23.76 22.29 22.29 94.0 94.0 
13 8-V-52 16.17 11.50 12.72 72.0 79.0 
14 15-V-52 23.67 20.75 20.75 88.0 88.0 
15 15-V-52 20.26 17.33 19.77 86.60 98.80 
16 17-V-52 20.58 17.39 19.36 86.90 96.80 
19 24-VI-52 23.93 20.97 21.96 87.60 91.40 


8-VII-52 22.98 


21.19 


18.86 
18.09 


18.86 
19.62 


2.07 82.07 
85.94 92.67 


Averages 


The increase of the arterial Hb saturation percentage can be noted 
specially in patients with low Hb saturation so that in the first cases 
(observations 1 and 2) it was decided to repeat the therapeutic test, but 
after several days or weeks the results were similar to the initial ones. 
The greatest improvement was observed in a patient with pulmonary 
bilateral cystic emphysema (observation 5) where the Hb saturation in- 
creased from 72.2 to 93.5 per cent after use of the drug. 

In the two cases submitted to repeated intramuscular injection of 
PAB an increase of the Hb saturation was observed in each analysis with 
intervals of four to five days (table II1). In one of the patients (case 22) 
the respiratory rate and the pulse decreased, a fact which could not be 
observed in the other case (6) may be because of a pleural incidence 
with temperature which she suffered at the time. This same patient was 
submitted months later to the intravenous therapeutic test; the results 
have been discussed already (table II). 

The action that PAB produces in conditions of arterial oxygen insatura- 
tion does not depend on the comportment of asthmatic or related mani- 
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TABLE III: ARTERIAL OXYMETRY 


Determinations before and during the treatment with intramuscular PAB 


Capacity Quantity Saturation 
Observation Date in ee. % in ce. % Hb % Respirations Pulse 


29-VIII-50 17.64 11.51 65.00 é 120 
2-IX-50 17.52 12.74 72.80 y 120 
7-1X-50 17.88 14.21 79.70 124 


22-VIII-50 14.70 13.40 91.63 32 86 
22 26-VIII-50 14.90 13.80 92.61 80 
30-VIII-50 15.40 14.90 96.60 76 


festations. In order to exclude the possibility that the results obtained 
were due to the increase of circulating hematics in seven cases the blood 
cell volume before the injection and 15 and 60 minutes after the same 
was determined with the hematocrit. No significant modifications were 
observed (table IV), and the same applies to the red blood cell count and 


TABLE IV: CELLULAR VOLUME 


Percentages obtained with the hematocrit before and after 
the intravenous injection of PAB 


Observation Before After 15 min. After 60 min. 


Normal individual 


Averages 


leukocytes or in the leukocytic hemogram performed in a normal subject 
under the above mentioned conditions and a patient with respiratory 
insufficiency. 

On account of its greater interest we analyzed first the oxygen con- 
sumption of the functional respiratory examinations. In 22 determina- 
tions from 19 patients (table V) decrease of O, consumption was observed 
16 times after PAB administration, four times increase and twice no 
change. The consumption promedium per minute before and after the 
injection is 301.8 cc. and 241.3 cc. respectively. In the 16 determinations 
where the oxygen consumption decreases the medium reduction reaches 
91.8 cc. (13 times with numbers superior to 40 cc.), on the other hand 
in the four cases with increase the number were 35 cc. average (in two 
cases superior to 40 cc.). To judge these results we remembered that 
the 40 cc. volume is generally accepted as the technical error limit for 
the Knipping apparatus used for functional exploration. In order to find 
their statistical significance the technique of X2 per cent was applied 
receiving X—4,3681 which explains the appearance of 3 results in 100. 

The respiratory quotient was determined in three patients, but after 
PAB injection modifications were not observed. 
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TABLE V: OXYGEN UPTAKE IN CC, 


Determinations performed before and 15 minutes after the 
intravenous injection of PAB 


Oxygen uptake in ce. 
After Difference 


Observation Date Before 


1 


30-VI-51 140 
1-VII-51 200 150 


2 14-VII-51 285 240 45 
” 14-VIII-51 290 290 = 
3 20-X1-51 200 260 + 60 
4 25-IX-51 260 150 110 
5 9-X-51 280 340 + 60 
6 20-VII-51 250 240 10 
. 7 16-X-51 240 250 + 10 
8 5-IV-52 250 240 10 
9 8-IV-52 270 190 — 80 
10 19-IV-52 250 250 = 
11 22-IV-52 350 260 ~ 90 
12 29-IV-52 290 120 -170 
13 8-V-52 230 240 + 10 
14 13-V-52 790 500 “290 
15-V-52 450 360 90 
15 15-V-52 275 240 35 
16 17-V-52 320 200 120 
17 17-VI-52 300 190 110 
20 28-VI-52 310 260 50 


27-VI-52 


Averages 


The apnoeic pause increased in 19 cases from 26.2 to 30.2 seconds 
average. 

Several spirometric tests which were performed 21 times in 19 patients 
showed the following modifications after PAB was injected (table VI): 


TABLE VI: SPIROMETRY 


Average of 21 determinations in 19 bronchopulmonary patients before 
and 15 minutes after the intravenous injection pf PAB 


Determinations 


Before After 


Inspiratory apnoeic pause 26 sec. 30 sec. 


° Vital capacity 2046 ce. 2132 ce. 

Complementary air 1068 cc. 1060 ce. 

502 cc. 624 ce. 

Minute respiratory volume 11.4 1 13.1 1 

Maximum respiratory volume 39.5 1 42.3 1 

. Reserves of ventilation 65.5% 64.4% 
Number of respirations 28 24 


Pulse frequency 93 89 


Vital capacity from 2046 cc, to 2132 cc. promedium (increase 15 times, 
unaltered once and lower numbers in five cases). The complementary air 
volumes maintained their relation (ten times increase, four times no 
change and seven times lower); increase of reserve air from 502 cc. to 
624 cc. (the numbers were superior 15 times and inferior six times) ; 
increase of the respiratory minute volume from 11.4 liters to 13.1 liters 
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average (16 times higher, twice lower numbers and thrice the same) ; 
the maximum respiratory volume increased from 39.5 liters to 42.3 liters 
promedium (higher numbers 14 times, equivalent twice and four lower) ; 
no significant variations in the ventilation reserve percentage. Observing 
these last tests it was considered that the increase of the respiratory min- 
ute volume was the most outstanding feature. 

The respiratory frequency decreased from 28 to 24 per minute in aver- 
age. Out of 15 cases the number of respirations was lower in 11 and in 
the four others no change was observed. The influence of PAB on the 
pulse rate was less noticeable: in 21 determinations three times more 
rapid, six times without modifications and 12 times slower. 

In conclusion it can be pointed out that in the functional respiratory 
examination the pulmonary ventilation in rest shows that the tidal air 
increased more relatively than the reduction of the frequency of respira- 
tory movements (more profound respirations) after intravenous adminis- 
tration of PAB at the same time there is a slight increase of the apnoeic 
pause and the vital capacity. 

In three patients the residual air was determined and also its relation 
to the total pulmonary capacity but there were no significant modifica- 
tions (table VII). This investigation was realized on account of the im- 


TABLE VII: RESIDUAL AIR 


Determinations before and 15 minutes after the intravenous injection of PAB 


Functional Residual Relation of the residual air 
Observation residual air Air to the total capacity 


Before After Before After After 
1 3254 3513 2664 2713 16.3% 62.2% 


15 3100 3075 2140 2375 37.8% 40.9% 
16 4164 4071 2864 2711 6% 44.2% 


Averages 3504 3553 2556 2599 . 49.1% 


provement of the arterial oxygen saturation which could mean a diminu- 
tion of the residual air volume, since the majority of patients suffered 
from pulmonary emphysema associated in some cases with other anatomo- 
functional alterations. 

The treatment produced in many cases a rapid subjective improvement 
of the dyspnoeic state of the patients, more marked in asthmatics and 
in some cases the existant cyanosis diminished. 


Commentaries 


The study of the respiratory function in anoxemic patients through 
bronchopulmonary disturbances shows that the parenteral! treatment with 
PAB acts favourably on the oxygen content of arterial blood increasing 
the amount of the saturated Hb percentage. This result does not appear 
to depend on the better pulmonary ventilation, in spite of an increase in 


. 


Vol. XXVI PARA-AMINOBENZOIC ACID 571 


both respiratory volumes (minute volume and maximum volume) con- 
sidering that at the same time a paradoxical decrease of the oxygen con- 
sumption is apparent. If for a moment we disregard this comprobation, 
although very interesting, it should be added that this oxygen increase 
of arterial blood does not correspond to an exclusive bronchospasmolytic 
action, since it has already been observed in patients with and without 
asthmatic manifestations and the values of residual air remain unchanged. 
Nor could it be attributed to an increase of the circulating hematics ob- 
serving the results of the red blood cell count and the cellular volume 
measured with the hematocrit. 

In hypothesis: to understand the mechanism of the action of PAB in 
the treatment of dyspnoea, the functions of the drug itself should be ana- 
lyzed and also pharmacological properties of procaine, of which PAB 
constitutes part of the molecular nucleus. Intravenous procaine acts in 
many different and complex ways which explains the variety and the 
ample uses for its therapeutic application. Added to this problem should 
be remembered a) its ampholytic action on the automatic nervous system 
with inhibition of the sympathetic or parasympathetic system depending 
on the organic tonus (Hazard,‘ Frammel,® etc.) ; b) its spasmolytic ac- 
tion (bronchial and vascular) to which an antiallergic influence can be 
added similar to some synthetic antihistamines (Hazard and Corteggiani,"° 
Halpern,’ Frommel*); c) its stimulating action on the pulmonary ven- 
tilation and oxygen consumption (Sosa Gallardo,* Mirto®) ; d) its influence 
on the blood cytology with immediate increase and the transient augmen- 
tation of the number of red and white blood cells because of the adrener- 
gic effect accompanied by contraction of the spleen (Warembourg, Fontan 
and Michel'®). Of these different mechanisms some are in clear dis- 
cordance with the results referred to above and others fail to explain 
themselves satisfactorily. Thus it should be searched for the PAB’s proper 
functions and whether they are capable of satisfying this question. 

Investigations conducted in the last 10 years have shown the interesting 
and manifold activity of PAB in biology with its combined vitaminic, bac- 
teriostatic and pharmacodynamic properties which have led to its thera- 
peutic use in a great number of morbid conditions. Regarding its anti- 
dyspnoeic action and the modification of the functional respiratory indexes, 
specially the oxygen arterial blood increase with reduction of the oxygen 
consumption, two different mechanisms can be assumed. One that the 
PAB favoured catalytically the intraorganic oxidation, the same as the 
other acids (succinic, fumaric, malic acid, etc.) which improve or facilitate 
the utilization of oxygen in the tissues in anoxic conditions as was shown 
in vitro by Proger, Asiner and Squires" and confirmed by Castex and col- 
laborators'* regarding the clinical applications of succinic acid. This 
first hypothesis may be criticized because the above mentioned catalytic 
agents belong to the aliphatic organic acid group whereas para-amino- 
benzoic acid is a benzene ring compound. The second mechanism con- 
cerns itself with the antioxidizing activity of PAB which was verified 
experimentally by Gyérgy and Tomarelli™® and which Bergel'* was study- 


> 
= 
= 


572 VACCAREZZA, SOUBRIE AND AVERBACH November, 1954 


ing lately. The antioxygens are capable of delaying or retaining the oxida- 
tion of fatty substances by direct action or through the inhibition of the 
pro-oxygens, figuring in the first place the copper. Undoubtedly, the anti- 
oxygenic capacity of PAB can be connected with its antithyroid and goi- 
trous action, established by Mackenzie'® and Astwood.'* Gordon and co- 
workers'’ demonstrated in experiments with rats that the addition of 
PAB to their diet during several weeks reduces the oxygen consumption 
in 25 to 35 per cent, the same result as has been observed in thiouracil 
treatment. Basing ourselves on all these facts we believe that the func- 
tional respiratory modifications observed in our patients treated with PAB 
are principally due to the antioxidizing action of this substance. As a 
matter of fact, the effect of the compounds which favours or inhibits 
the oxydation processes is not always constant so that under certain 
conditions antioxygens can act like pro-oxygens or vice versa. 


SUMMARY 

In 22 chronic bronchopulmonary patients with respiratory insufficiency 
and varied degrees of dyspnoea the functional modifications after intra- 
venous or intramuscular para-aminobenzoic acid administration were 
established. Fifteen minutes after the intravenous injection (10 cc. of 
sodium salt at 5 per cent) an increase of oxygen in arterial blood and 
the hemoglobin saturation (from 85.9 to 92.6) could generally be observed, 
and the oxygen consumption decreased (from 301 cc. to 241 cc. average 
per minute). The apnoeic inspiratory pause increased (from 26 to 30 
seconds), the vital capacity (from 2046 cc. to 2132 cc. average), the 
reserve air (from 502 to 624 cc.) the respiratory minute volume (from 
11.4 to 13.1 liters), the respiratory maximum volume (from 39.5 to 42.3 
liters) and the number of respirations diminished (from 28 to 24 per 
minute). It is being considered that the favourable action of PAB on the 
anoxic states of bronchopulmonary origin is principally due to its anti- 
oxidizing capacity. 

RESUMEN 

En 22 enfermos broncopulmonares crénicos con insuficiencia respira- 
toria y disnea mas o menos aparente se establecié las modificaciones fun- 
cionales consecutivas a la administracién de 4cido para-aminobenzoico por 
via endovenosa o intramuscular. A los 15 minutos de la inyeccién en- 
dovenosa (10 cm® de la sal sédica al 5%) se comprobé generalmente au- 
mento de la cantidad de O* en la sangre arterial y del porcentaje de satura- 
cién de la hemoglobina (de 85.9% a 92.6%), disminucién del consumo 
de oxigeno (de 301 cm* a 241 cm* por minuto), aumento del tiempo de 
apnea inspiratoria (de 26 a 30 segundos), de la capacidad vital (de 2046 
cm® a 2132 cm*), del aire de reserva (de 502 cm* a 624 cm"), del volumen 
respiratorio minuto (de 11.4 a 13.1 litros), del volumen respiratorio 
maximo (de 39.5 a 42.3 litros), y dismniucién del numero de respiraciones 
(de 28 a 24 por minuto). Se considera que la influencia favorable del 
Acido para-aminobenzoico en los estados anéxicos de origen broncopul- 
monar es debida principalmente a su accién antioxidante. 
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RESUME 


Les auteurs ont étudié chez vingt-deux malades atteints d’affections 
broncho-pulmonaires avec insuffisance respiratoire et dyspnée de degré 
variable, les modifications fonctionnelles obtenues par |’administration par 
voie intra-veineuse ou intra musculaire d’acide paraamino-benzoique. Quin- 
ze minutes aprés l’injection intra-veineuse (10 cc. de sel de sodium a 5% ) 
on observe généralement une augmentation de l’oxygéne du sang artériel 
et de la saturation en hémoglobine qui passe de 85.9 a 92,6; la consomma- 

. tion d’oxygéne décroit de 301 cc. a 241 cc. en moyenne par minute. Le 

temps d’apnée inspiratoire augments (de 26 a 30 secondes), la capacité 

vitale passe en moyenne de 2046 a 2132 cc., le volume de l’air expiratoire 
de 502 a 624 cc. en moyenne; le volume respiratoire maximum passe de 

39.5 a 42.3 litres et le nombre des respirations diminue de 28 a 24 par 

minute. 

Les auteurs estiment que l’action favorable de l’acide para-amino- 
benzoique sur |’anoxémie d’origine broncho-pulmonaire est due avant tout 

a sa capacité anti-oxydante. 
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Pulmonary Edema, Etiology and Therapy* 


EDWARD JAMES BEATTIE, JR., M.D. 


Chicago, Illinois 


Introduction 


Pulmonary edema can be defined as the escape of serous fluid from the 
pulmonary capillaries into lung tissue, alveoli, bronchioles, and bronchi. 
Acute pulmonary edema as a complication of thoracic surgery is found 
with relative infrequence at the present time except in patients under- 
going cardiac surgery. Patches of pulmonary edema are probably frequent 
in persons with atelectasis or pneumonia. Areas of pulmonary edema are 
found in nearly all necropsies. 


Etiology 


Edematous lung tissue is voluminous and heavy, and it will pit when 
pressed. The alveoli and bronchi of the edematous lung contain serous 
or blood tinged fluid which can be expressed from the cut surface of the 
lung. 

Lymph fluid is formed by fluid transuded from the pulmonary capillary 
into the wall of the alveolus. Fluid transuded from the pulmonary capillary 
can be removed by the lymphatic collecting ducts or the fluid can move 
into the alveoli and bronchioles and then be expectorated. The pulmonary 
capillaries can reabsorb water and electrolytes but not plasma proteins. 

Drinker has pointed out that pulmonary edema develops when lymph 
fluid forms in the lung faster than it can be removed by the lymphatic 
system. In the normal individual, the pulmonary capillary blood pressure 
of 10 millimeters of mercury tends to transude fluid into the relatively 
loose lung tissue. The osmotic pressure of 25 to 30 millimeters of mercury 
exerted by the plasma proteins exerts a stronger force to retain fluid in 
the pulmonary blood vessels. The intra-alveolar air pressure drops to 
approximately minus 5 millimeters of mercury on quiet respiration and 
favors the transudation of fluid from the capillaries. (Figure 1). 

Many aspects of pulmonary edema have been studied. Drinker has shown 
that anoxia in the dog will cause an increased lymph flow in the lung. As 
the fluid in the alveoli and bronchioles is churned to froth, the anoxia is 
increased and produces a further leak of fluid from the anoxic pulmonary 
capillary. This mechanism is one of the major factors in producing pul- 
monary edema. 

Changes which increase the hydrostatic pressure in the lung capillaries 
or lower the osmotic pressure of the blood have been studied in various 
ways. Cournand has demonstrated by cardiac catheter studies that a 
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normal person can have a considerable increase in pulmonary blood flow 
without change in the pulmonary artery pressure. Riley et al. found a 
decrease in the pulmonary artery pressure when a normal subject exercised. 
Draper et al. reported in mitral stenosis and mitral regurgitation that the 
pulmonary artery pressure rose with exercise with no increase in the pul- 
monary artery blood flow. The resultant increase in pulmonary capillary 
blood pressure favored the production of pulmonary edema. McMichael 
reported a 33 per cent increase in the cardiac output of the normal individ- 
ual when the position was shifted from the erect to the recumbent. If the 
left ventricle were weak, this increase in cardiac output might well result 
in increased pulmonary capillary pressure. Liljestrand et al. and Nylin 
stated that in the normal person work caused no increase in heart size and 
no decrease in vital capacity, but a shift in position from the erect to the 
recumbent position caused the heart size to increase and the vital capacity 
to decrease. 

Hemorrhage of 25 per cent of the blood volume in the dog was found by 
Eaton to double lung lymph flow in 45 minutes. If the hemorrhage were 
followed by intravenous saline infusion, the lung lymph flow increased 
markedly. If the hemorrhage were followed by blood or plasma, the lung 
lymph flow was not elevated. Beattie et al. have found pulmonary edema 
in the dog given excess blood. Saline infusion into the carotid artery of the 
normal dog if given in amounts equal to 230 per cent of the blood volume 
regularly caused pulmonary edema as reported by Luisada. Altschule et 
al. and Heyer et al. showed that intravenous fluids caused an increase in 
heart size and a decrease in vital capacity. Stead has pointed out that pul- 
monary edema can occur with normal or increased body water. He cited 


ALVEOLUS 


FIGURE 1 


a 
4— LYYPHATIC VESSEL 
mm, 
R é 
TO 3 
POSITIVE R 

U 
fs 

8 
1 

B 
(after Drinker) 


576 EDWARD J. BEATTIE November, 1954 


the instance where a normal individual suddenly developed acute pulmon- 
ary edema following a massive myocardial infarction in contrast to the 

cardiac patient who slowly accumulated excess body water over a period 

of weeks. In this latter instance, the edema is due to inadequate renal 

excretion of sodium chloride, probably due to the decreased renal blood 

flow secondary to the cardiac failure. Water excretion by the kidney is 

under the control of the anti-diuretic hormone (ADH) from the posterior 

pituitary. The production of this hormone is influenced by osmoreceptors 

in the course of the internal carotid artery. Elevated osmotic pressure and , 
emotional, neurogenic, and pharmacologic stimuli can stimulate the pro- 
duction of this hormone. Studies by Squires revealed intracellular fluid 
upsets in congestive failure. These intracellular fluid changes were char- 
acterized by lowered potassium concentration, an increase in the osmolarity 
of solutes, and overhydration. 

In summary, the chief factors concerned in the production of pulmonary 
edema are: 

1. Increased pulmonary capillary permeability. This is usually due to 
anoxia. 

2. Increased hydrostatic pressure in the pulmonary capillaries. This is 
found when the right ventricle pumps more blood than the left. Lombardo 
classified the conditions producing passive pulmonary congestion as fol- 
lows: L CONDITIONS PRODUCING MECHANICAL INTERFERENCE 
WITH LEFT VENTRICULAR FILLING. These include mitral stenosis, 
tamponade, an intrinsic mass in the left auricle, and an extrinsic mass 
compressing the left auricle or pulmonary veins. II. CONDITIONS 
WEAKENING THE LEFT VENTRICLE. These include structural dis- 
orders such as infarction and inflammation and functional disorders such 
as anoxia or ectopic tachycardia. II. CONDITIONS INCREASING THE 
WORK OF THE LEFT VENTRICLE. These conditions are the disorders 
increasing the resistance such as hypertension, aortic stenosis, and coarc- 
tation and the conditions increasing the inflow load, aortic insufficiency, 
mitral insufficiency, and disorders associated with a high cardiac output 
(thyrotoxicosis, etc.) . 

3. Decreased osmotic pressure of the blood. The tendency of the neph- 
ritic patient with lowered serum proteins to develop pulmonary edema 
is well known. Hemodilution from excess intravenous fluids will exert 
some of its adverse effects by diluting the blood proteins. 


Clinical Recognition 


The clinical picture of pulmonary edema will vary with the severity of 
the attack. Small, localized, edematous areas are commonly associated 
with atelectasis and infection in the lung. These areas will probably not 
be recognizable as pulmonary edema. Paroxysmal dyspnea may occur in 
patients with hypertension, coronary disease, or aortic valvular disease. 
This is acute pulmonary edema in its mildest form. A moderately severe 
form of pulmonary edema can be recognized as cardiac asthma. In this 
instance the edema is characterized by asthmatic type rales in the lungs. 
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Heyer and Plotz have shown that there appears to be an associated broncho- 
spasm with this clinical syndrome. The most severe form of edema is 
clinically recognized as acute pulmonary edema. 

The onset of the edema may be gradual or sudden. (Table 1). The 
patient may complain of oppression or pain in the chest and will be appre- 
hensive. There will be respiratory distress varying from dyspnea to 
orthopnea. The patient will cough up frothy and perhaps blood tinged 


TABLE I: CLINICAL RECOGNITION OF PULMONARY EDEMA 


1. Onset gradual or sudden. 
. Oppression or pain in the chest. 
3. Apprehension, 
4. Dyspnea or orthopnea, 
. Incessant short cough with copious frothy or blood tinged sputum. _ 
. Pallor. 
. Perspiration. 
. Rales throughout lungs. 
. Blood pressure and pulse rate elevated in less severe cases. 
10. Blood pressure depressed in severe cases. ancl 


sputum in large amounts. He will be pale and sweaty. Moist rales will 
be present throughout the lungs. In the less severe cases the pulse rate 
and the blood pressure will be increased, but in the severe cases the blood 
pressure will be decreased. (Figures 2, 3 and 4) demonstrate the charac- 
teristic x-ray changes. 


Treatment 


Acute pulmonary edema is a serious complication with a high mortality 
rate. Sonne and Hilden in 42 patients with acute pulmonary edema found 
that in 73 per cent the systolic blood pressure was greater than 190 milli- 
meters of mercury. In this group three of 17 died. In 23 per cent of the 
cases the blood pressure was under 90 millimeters of mercury systolic. 
In this group three out of four patients died. 

Every effort should be made to prevent pulmonary edema. Table 2. 


TABLE II: PREVENTION OF PULMONARY EDEMA 
IN THE SURGICAL PATIENT 


1. Use special care in patients prone to pulmonary edema. 
2. Maintain a clear airway with a minimum of dead space. 
. Administer a high concentration of oxygen with a tidal 
volume sufficient to remove excess carbon dioxide. 

. Replace blood loss accurately while the blood is being lost. 
a. Do not undertransfuse patient unless patient 
has an increased blood volume. 
b. Do not overtransfuse. 
. Administer intravenous fluids with care. Give NaCl equal 
to the NaC} lost. 
. Elevate head of patient postoperatively if pulmonary edema 
is expected. 
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The patient should be examined before surgery to note whether any condi- 
tion exists which would predispose toward pulmonary edema. The edema- 
tous patient should be rid of his edema before surgery. Serum proteins, 
serum electrolytes, and hematocrit should be normal before surgery. Digi- 
talis should be used when needed. 

During the operation and in the convalescent period a clear airway must 
be maintained. Good intratracheal anesthesia, proper aspiration, and an 
effective cough are most important. Bronchoscopy and less often tracheo- 
tomy may be necessary. The lungs must be kept expanded, and atelectasis 
and pneumonia prevented. Postoperatively the patient should turn hourly 
and deep breathing and early mobilization should be encouraged. 

A high concentration of oxygen should be used during the operation with 
sufficient tidal volume to wash out the carbon dioxide. Cardiac arrest 
should be avoided by avoiding deep anesthesia. Oxygen should be admin- 
istered postoperatively. 

The blood lost during the operation or in the postoperative period 
should be replaced cubic centimeter for cubic centimeter as it is lost. If 
an increased blood volume already exists (as in mitral stenosis) or pul- 
monary edema is anticipated, the patient will benefit from a blood loss up 
to 500 cubic centimeters. The patient should never receive during an 
operation more blood than he has lost. A damaged heart tolerates an 
excess of blood very poorly and serious damage may result from a 500 to 
1000 cubic centimeter overtransfusion. If a patient with an increased blood 
volume is also anemic, it is preferable to give red blood cells without plasma, 

Intravenous fluids should be administered with caution during surgery 
and in the postoperative period. In general, sufficient saline solution should 


TABLE III: TREATMENT OF PULMONARY EDEMA 


I. Improve Circulation 

A. Reduce Venous Return 
1. Position 
2. Tourniquets 
3. Phlebotomy 
4. Drugs. Aminophyllin 

B. Improve Cardiac Output 
1. Digitalis 

C. Reduce Peripheral Resistance 
1. Aminophyllin 
2. Sympatholytic drugs 

D. Decrease Reflexes from Engorged Lungs 
1. Morphine 


II. Improve Lungs 
A. Combat Anoxia with Oxygen 
B. Combat Hydrostatic Force with Positive Pressure 
C. Maintain Clear Airway 
Cough, aspiration, tracheotomy, and antifoaming agents. 


III. Help Prevent Edema 
A. Restrict NaCl Intake 
B. Increase NaCl Excretion with Mercurial Diureties 
C. Remove Na with Ion Exchange Resins 
D. Aspirate Fluid from Body Cavities 
E. Need not Restrict Water Taken by Mouth 
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be given to replace the saline lost. Usually salt is retained in the body in 
the first few days postoperatively so that 500 cubic centimeters of isotonic 
saline per 24 hour period should not be exceeded. The serum electrolytes 
and urinary chloride can be measured to estimate the need for sodium 
chloride. If a surgeon restricts saline infusions, he must also be careful 
not to administer excess glucose solutions intravenously. If a patient on a 
restricted sodium chloride intake, receives relatively large amounts of 
parenteral glucose solutions, the total body water may be increased caus- 
ing a relatively low sodium concentration. This condition (water intoxi- 
cation, hyponatremia) may have serious results if not recognized and 
treated. It will usually be necessary to administer concentrated sodium 
chloride. In the patient prone to develop pulmonary edema this sequence 
of events will not be beneficial, and it would have been better to re-establish 
early administration of oral fluids. 

If pulmonary edema is feared, it is best to elevate the head of the 
patient as soon as possible. This tends to lower the venous return to the 
right heart and to decrease the output of the right ventricle. 

It acute pulmonary edma occurs, prompt treatment is essential. Table 
III summarizes the therapeutic measures indicated : 

To improve the circulation. The head of the patient should be elevated 
to reduce the venous return to the right side of the heart. Tourniquets 
may be applied intermittently to the extremities to trap several hundred 
cubic centimeters of blood in the extremities thereby decreasing the effec- 
tive blood volume and venous return to the right ventricle. The anoxia 
produced in the extremity will decrease the effective blood volume by 
causing the capillaries in the extremity to leak serum into the tissue. A 
phlebotomy of 500 cubic centimeters of blood may be lifesaving. It is 
thought that aminophyllin has a direct relaxant effect on veins which may 
aid in diminishing the venous return to the right heart. 

If the patient is not digitalized, an intravenous digitalis preparation 
should be administered to improve the output of the left ventricle. If the 
output of the left ventricle can be increased in relation to the right 
ventricle, the lung blood vessels will be partially emptied and the pulmonary 
vascular congestion will be relieved. 

If the peripheral arteriolar resistance could be lessened, the left ven- 
tricle could more easily pump blood and relieve the pulmonary hyperten- 
sion. Sympatholytic drugs have been used for this purpose. 

Morphine 10 milligrams should be administered unless there are specific 
contraindications. Morphine will help allay the anxiety of the patient. 
Lungs engorged with blood are mechanically inefficient. Churchill and Cope 
demonstrated that lungs engorged with blood reflexly increased the respira- 
tory rate. The resultant dyspnea in itself has adverse effects because it 
increases the right ventricular output and lowers the intra-alveolar nega- 
tive pressure. The latter aids in the transudation of lymph from the 
engorged capillaries. It is thought that morphine may have a depressant 
effect upon the reflexly induced dyspnea. 

To improve the lungs. Anoxia must be combated strenuously. A snug 
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fitting face mask should be used with an adequate flow of 100 per cent 
oxygen. The mask should permit the patient to exhale against an adjust- 
able positive pressure starting at plus 2 to plus 5 centimeters of water. 
The pressure should be lowered 1 centimeter every one to four hours de- 
pending upon the condition of the patient. Positive pressure will combat 
the increased hydrostatic pressure in the lung capillaries, but excessive 
positive pressure will interfere with the circulation of blood through the 
lung and will lower the output of the left ventricle. 

A clear airway must be maintained. Cough and aspiration usually suf- 
fice. In the unconscious patient with a central nervous system injury 
tracheotomy is indicated. It is known that the foaming of the edema fluid 
in the airway aggravates the respiratory distress. Luisada recommended 
the use of an inhaled anti-foaming agent and found that vaporized ethyl] 
alcohol was beneficial. The usual precautions for explosive anesthetic 
agents should be used. 

To help prevent edema. The measures listed above should be instituted 
promptly for acute pulmonary edema. The following measures should be 
employed to prevent recurrence of the pulmonary edema. The daily sodium 
chloride intake should be restricted to as low as 200 milligrams. The sod- 
ium chloride excretion can be increased with mercurial diuretics but care 
must be taken not to produce hyponatremia. Sodium can be removed from 
the gastrointestinal tract with ion exchange resins. Fluids should be aspi- 
rated from the pleural cavities if it is interfering with respiration. Fluid 
in the peritoneal cavity may be removed if an excess be present. The intake 
of salt free fluids by mouth need not be restricted if the daily sodium 
chloride intake is properly restricted. 


SUMMARY 


1. Pulmonary edema is the escape of serous fluid from pulmonary capil- 
laries into lung parenchyma. This occurs when lymph forms in the lung 
faster than it can be removed by the lymphatic system. 

2. The chief factors concerned in the production of pulmonary edema 
are: (1) Increased capillary permeability usually due to anoxia. (2) In- 
creased hydrostatic pressure in pulmonary capillaries when the right side 
of the heart pumps more blood than the left side. (3) Decreased osmotic 
pressure of the blood. 

3. Small unrecognized patches of pulmonary edema are common. Par- 
oxysmal dyspnea, cardiac asthma and acute pulmonary edema are increas- 
ingly severe forms of pulmonary edema. Respiratory distress and copious 
watery, blood tinged sputum are typical. The blood pressure will be ele- 
vated in less severe cases, but decreased in severe cases. 

4. Pulmonary edema should be prevented by avoiding anoxia, by pre- 
venting pulmonary capillary hypertension, and by maintaining normal 
osmotic pressures in the blood. To treat acute pulmonary edema the head 
of the patient should be raised, positive pressure oxygen should be admin- 
istered, phlebotomy should be done, and digitalis and morphine admin- 
istered. 
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RESUMEN 


1. El edema pulmonar es el escape de liquido seroso de los capila res 
pulmonares hacia el parénquima pulmonar. Esto acontece cuando lalinfa 
se forma en el pulmén mas de prisa de lo que puede ser canalizada por el 
sistema linfatico. 


2. Los principales factores que interviene son: 


(1) Aumento de la permeabilidad capilar generalmente debida a 
la anoxia. (2) Aumento de la presién hidrostatica en los capilares 
pulmona res cuando el lado derecho del corazén bombea mas sangre 
que el izquier do. (3) Decrecimiento de la presién osmética en la 
sangre. 


5. Son comunes las areas de edema pulmonar pequefias no reconocidas. 
La disnea paroxistica, el asma cardiaca y el edema pulmonar agudo son- 
formas progresivamente severas de edema pulmonar. Los trastornos res- 
piratorios y el esputo copioso acuoso, tefiido con sangre, son tipicos. La 
presiOn arterial estara elevada en los casos menos severos pero decrece 
en los casos severos. 


4. El edema pulmonar debe prevenirse evitando la anoxia, previnien 
do la hipertensién pulmonar capilar, y manteniendo la tensién osmoética 
en la sangre. 

Para tratar el edema aguda pulmonar la cabeza del enfermo debe ele- 
varse, debe darse oxigeno a presién positiva, hacerse sangria y digital y 


morfina deben administrarse. 


RESUME 


1. L’oedéme pulmonaire est la pénétration dans le tissu pulmonaire 
d’un épanchement séreux issu des capillaires du poumon. Cet accident a 
lieu lorsque la lymphe s’accumule dans le poumon plus vite que le systéme 
lymphatique ne permet l’évacuation. 

2. Les facteurs essentiels qui peuvent déterminer |’oedéme pulmonaire 
sont 1°) l'augmentation de la perméabilité capillaire généralement secon- 
daire A l’anoxie. 2°) l'augmentation de la pression des capillaires pulmon- 
aires lorsque les cavités droites du coeur pompent plus de sang que les 
cavités gauches. 3°) la diminution de la pression osmotique du sang. 


3. Il existe fréquemment de petites zones d’oedéme pulmonaire mécon- 
nues. L’oedéme pulmonaire se présente sous des aspects plus ou moins 
sévéres de puis la simple dyspnée paroxystique, l’asthme cardiaque jusqu 
A l'oedéme aigu. La géne respiratoire considérable, associée & une expec- 
toration abondante, trés liquide et teintée de sang, en réalisent les symp- 
témes typiques. La pression sanguine est élevée dans les cas relativement 
bénins mais elle s’abaisse dans les formes graves. 

4. Pour traiter l’oed@me aigu du poumon, il y a lieu de surélever la 
téte du malade, de lui administrer de l’oxygéne en pression positive, de 
faire une saignée, et de prescrire de la digitaline et de la morphine. 
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The Treatment of 
Intrathoracic Hydatid Disease*,** 


REEVE H. BETTS, M.D., F.C.C.P. and T. THOMAS, M.B.B.S. 


Vellore, India 


Hydatid disease is of comparatively frequent occurrence in Australia, 
New Zealand, Iceland, Greece and South America. It is endemic in India e 
and, although not of great frequency, it must be considered in the differ- 
ential diagnosis of any intrathoracic cystic lesion or in any irregular en- 
largement of the liver. 

The proportion of lung to liver hydatids appears to vary in different 
countries from 60 per cent pulmonary in certain series to as low as 7 per 
cent in others. Waddle' has summarized the material from the Louis 
Barnett Hydatid Registry of the Royal Australasian College of Surgeons; 
478 cases of pulmonary hydatid disease have been reported to the registry 
from Australia and New Zealand and of these 10 per cent also had liver 
involvement. He quotes Devé? who showed experimentally that hydatid 
embryos could reach the mediastinal lymph nodes without going thru the 
liver. The comparatively low incidence of associated liver and pulmonary 
lesions makes some such explanation seem plausible. It seems likely that 
many hydatids do pass thru the liver to reach the lung. As pulmonary 
hydatids are often asymptomatic until they develop complications or attain 
considerable size, the number of pulmonary cases detected is proportional 
to the frequency of chest roentgenological examination. Beckman* pub- 
lished 13 cases from Sweden, eight of which had pulmonary involvement, 
and pointed out that five of the eight were discoverd in tuberculosis dis- 
pensaries where free use is made of roentgenological examination. 

Pulmonary hydatids may be divided into two categories, simple and 
complicated. The simple are those without exogenous daughter cysts or 
bronchial communication while the complicated ones include those with 
only a part of th cyst wall and contents is expectorated and a bronchial 
or pleural communication with or without sepsis. 

Pulmonary hydatids may attain large size without any demonstrable 
bronchial or pleural connection. Such communications occur spontane- 
ously or after some blow or injury to the chest. Although we have had no 
such experience, apparently the entire cyst may be expectorated and the 
patient thus cured. This fortunate phenomenon occurred in 36 of Waddle’s' 
cases and all but one apparently have no residual symptoms. Frequently 
only a part of the cyst wall and contents is expectorated and a bronchial 
fistula persists with superimposed infection, Rupture into the pleural space 
causes empyema and may produce a severe anaphylactic reaction. As the 
treatment of uncomplicated hydatid disease is satisfactory, the simple 


*From the Department of Thoracic Surgery, Christian Medical College & Hospital, 
Vellore, South India. 


**Presented at the 19th Annual Meeting, American College of Chest Physicians, 
New York City, May 28, 1953. 
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cysts should be treated before becoming complicated. 
Twenty cases have been treated on our service during the last three 
years and are the basis of this report. 


Diagnosis 


An awareness of the possibility of hydatid disease is an important factor 
in correct diagnosis. In our earlier cases the diagnosis was missed pre- 
operatively in most as we had not considered carefully enough the possi- 
bility of hydatid disease. It must be thought of in any cystic lesion of the 
lung and the greater the incidence of the disease, of course, the more likely 
the possibility. 

The history is pathognomonic only in those instances where the cyst or 
its contents has been expectorated, but in other instances suggestive symp- 
toms are forthcoming. In contrast to other cystic lesions, hemoptysis, 
usually manifest only as streaking of the sputum, has been comparatively 
frequent even in those cases with no evidence of bronchial communication. 
This symptom has commonly been held to be indicative of a bronchial com- 
munication, but it also probably may be due to a hemorrhagic reaction 
around the cyst. 

In only one of our cases was a history obtained of expectoration of cyst 
elements. In that one instance the history was unmistakable as the pa- 
tient stated she frequently coughed up “small bag-like things like the 
white part of an egg.” 

Pain has been present frequently. It has not been necessarily in pro- 
portion to the pleural reaction noted at operation. Purulent sputum has 
indicated either an infected cyst or associated bronchiectasis. 

The physical examination of the patient has not been helpful in arriving 
at the proper diagnosis in so far as the specific pulmonary signs are con- 
cerned. What has been of help has been the surprisingly good general ap- 
pearance of most of patients in spite of extensive processes by x-ray inspec- 
tion. For example, the patient Mrs. R., Case 3, was thought preoperatively 
to have a large metastatic tumor of the left lower lobe of the lung. Yet 
she appeared to be in good general condition. This finding should have 
made us suspect a benign rather than a malignant condition. 

Roentgenological study is, of course, the most important method of diag- 
nosis. The various projections usually reveal an apparently cystic mass 
or masses and frequently some lobulation can be demonstrated. It should 
also be remembered that hydatids may cause bone erosion by pressure and 
therefore they may be thought to be malignant. 

Other cystic lesions, such as bronchial cysts, pericardial cysts and re- 
duplications of the intestinal tract, are found near the mediastinum in most 
instances. Hydatids may be present in the same location, but also are 
frequently more peripheral in the pulmonary parenchyma and may even 
be wholly in the pleura itself. (Case 2). 

Laboratory studies are of considerable value, the most important being 
the Casoni skin test. The necessary material for testing was not available 
during the early part of our series and our attempts to make some from 
the cysts removed at operation were not successful due to contamination. 
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In those instances where we have done the test preoperatively a positive 
reaction was obtained in about 70 per cent, and we have not encountered 
any false positive ones in our short experience. 

Eosinophilia may or may not be present. The eosinophils have not been 
strikingly elevated in any of our cases. In only three of the 20 was the 
percentage above 12, the two highest being 40 per cent of a 5,800 white 
blood cell count and the other 28 per cent of a 11,000 count. The level 
obtained is about the same as that found in other parasitic infestations 
and as many of our patients have other parasites as well the eosinophilic 
level has not been of much help. 

Aspiration of the cyst by thoracentesis is contraindicated as it may be 
followed by an anaphylactic reaction, or fluild may leak along the needle 
tract into the pleural space and disseminate the parasites. Little is to be 
gained by aspiration. If hydatid elements are found, surgical treatment 
is indicated. If they are not found, the lesion should be removed in the 
absence of definite contraindications as simple abnormalities are best 
corrected while they are simple. 

Pneumothorax is rarely a help as it cannot give much information be- 
yond that which is already known, that is, there is a cystic mass in the 
lung. It does indicate the presence or absence of adhesions, but this is 
better determined surgically. 

Bronchoscopy and bronchography are often used as diagnostic aids, but 
we have not been impressed with their value as they simply indicate ex- 
trinsic pressure on the bronchus. Bronchography is helpful in determin- 
ing the presence of any associated bronchiectasis or other concomitant 
lesion. It is usually a good plan to bronchoscope any patient before doing 
a thoracotomy, but bronchography need not be done routinely. 


Treatment 


Except for the rare case that expectorates the cyst with its lining com- 
plete, practically all cases need surgical treatment. The only method of 
medical management of which we are aware is the report of Castex and 
Captehouratel.‘ They propose formation of pleural adhesions, when these 
are not already present, and then transpulmonary injections of various 
substances into and surrounding the hydatid. By the hydrostatic effect as 
well as the irritant action of the material injected coughing is increased 
and the cyst contents evacuated thru the bronchus! In their report they 
state they have cured various types of hydatids, both those with previous 
bronchial communications and those without. No figures are given, how- 
ever, as to the number of cases treated or those in which the treatment 
was not effective. They infer that all cases have been successful. In most 
instances the course of injections extended over many months and it does 
not appear to be an acceptable method of treatment. 

There are two main methods of surgical management, The more fre- 
quent type of treatment, according to reports in the literature, is by evacu- 
ation of the contents of the cyst and then either draining, marsupializing, 
or closing tightly the pericyst cavity. The older method was to do this 
in one stage if pleural adhesions were present or by a two stage method 
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if adhesions were not found. There is less fear of open pneumothorax or 
of purulent pleural complications now, so the two stage plan is used infre- 
quently. The more recent reports®* of those that advocate evacuation 
of the hydatid advise open thoracotomy if the pleura is free. The pleural 
cavity is protected with packs, the contents of the cyst aspirated and then 
the cyst wall is removed. The outer lining is either closed or drained 
depending on local conditions. Many believe that formalin should be in- 
stilled into the cyst before it is removed to kill any living parasites. It 
has one disadvantage and that is the rather violent reaction that takes 
place if any of the formalin gets into the bronchus or pleural cavity. In 
a recent article Barrett and Thomas’ record their experience in some 71 
cases. Although they formerly resected most hydatids they now advocate 
evacuation without aspiration. It is their belief that in most instances 
even the large cysts do not produce any permanent pulmonary damage and 
the pulmonary tissue should therefore be preserved. 

Marsupialization of the cyst wall to the thoracic wall was often em- 
ployed a few years ago. Such spaces were a long time in obliterating and 
this type of operation is not employed now except in some instances with 
superimposed infection. Even many of the infected cases can be closed 
with or without drainage* due to antibiotic protection, and thus prolonged 
morbidity may be eliminated. 

In recent years, since pulmonary resection has become commonplace for 
other intrathoracic lesions, excision has been used more frequently for 
some types of hydatids. For those of extensive size where practically all 
of a lobe has been destroyed or when accompanied by pulmonary suppura- 
tion, removal of the lobe has been employed with good results. However, 
one should not sacrifice a whole lobe for a cyst of moderate size that has 
really but little pulmonary damage. Pulmonary hydatids are often multi- 
lobar which is another reason for not treating the smaller ones by lobec- 
tomy. If the cyst is treated by evacuation the pericystic wall which is 
laid down by the host remains and this is the “empty sac” that may lead 
to complications. Barrett and Thomas’ state that this pericyst can also be 
dissected out and removed if indicated. We have not been successful in 
this maneuver. 

The ideal operation would consist of intact removal of the cyst and the 
surrounding host membrane without sacrifice of normal lung tissue. The 
operation of segmental resection, as now practiced, nearly achieves this 
ideal. Newer anatomical studies of the lung have elucidated the subdi- 
vision of lobes into lobules or bronchopulmonary segments. Each lobe of 
the lung is composed of a definite number of these segments (the number 
depending on the lobe under consideration) each of which has its own 
bronchus, arterial and venous channels. Those structures are quite con- 
stant except for certain minor normal variations. Applying the knowledge 
of this newer anatomy to actual surgical experience enables the removal 
of any one or combination of bronchopulmonary segments. The diminution 
in pulmonary function from loss of any one of these segments is com- 
paratively small and is not to be compared with the diminished pul- 
monary function following pleural thickening or thoracic wall immobiliza- 
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tion following a long pulmonary drainage. The operation of segmental 
pulmonary resection would therefore seem to be adaptable to the treat- 
ment of pulmonary hydatid disease, permitting as it does, complete re- 
moval of the parasite and its surrounding membranes but with little loss 
of functioning pulmonary parenchyma. However, it has been possible to 
utilize segmental resection in only four of our cases. 

Brewer, Jones and Dolley® state, “Since the best treatment for echino- 
coccus disease is pulmonary resection, if the condition of the patient per- 
mits, pulmonary resection is the procedure of choice.” Susman* in a recent 
article takes exception to this statement. Being an Australian surgeon 
he no doubt has had a rather large experience with this condition although 
he does not give his figures in this last report except to state that he had 
had 12 additional cases since a previous report published in 1948. His 
earlier paper is not available to us. Susman states that “lobectomy may 
be necessary for the following conditions: 

1. Serious hemorrhage from the cyst space during a conservative op- 

eration. 
. Residual bronchiectasis, if symptoms warrant it. 
. Empty sac, if hemorrhage or infection warrants it. 
. When the diagnosis is uncertain. 
. Giant cyst.” 

In his last article he strongly supports the “conservative” treatment and 
reports two cases with infection that were treated by evacuation of the 
cyst but without drainage. No complication ensued. 

Our experience with hydatid disease has been limited to 20 cases 
treated during the past three years. The surgical management of the 
simple or uncomplicated ones has not presented any major difficulties as 
all 12 did well following resection. In one, the only one limited to the 
pleura, simple excision was all that was needed. Seven were treated by 
lobectomy, two by segmental resection, one by lobectomy and segmental 
resection and one by bi-lobectomy. 

The cases with associated complications such as involvement of the 
pleura or transdiaphragmatic communications with hepatic hydatids have 
been difficult problems, Patients with separate hydatids of the lung and 
liver can be treated as for each infection alone. We have preferred to 
treat the lung lesion first as the associated liver hydatids were not large in 
two of our cases, but in one with large liver cysts the abdominal lesion 
was treated first. In this case two cysts were evacuated abdominally and 
a third large one in the superior surface of the liver was evacuated trans- 
diaphragmatically at the time of middle lobectomy for the pulmonary 
hydatid. 

The most difficult problems have been the three cases with transdia- 
phragmatic communications between the liver and lung. In two instances 
this was on the right, while in one it was on the left. In the latter in- 
stances we are not sure whether the infradiaphragmatic hydatid abscess 
was really hepatic or only subdiaphragmatic as this patient had been op- 
erated on twice before for abdominal hydatids and multiple cysts could be 
palpated throughout the abdomen. 
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In all three combined cases the liver hydatid was grossly infected at 
the time of operation and all were drained subcostally as well as thoraci- 
cally. Long periods of hospitalization were necessary in these three cases 
and in two of them drains were still in place in the subdiaphragmatic 
region at the time of discharge. 


In only one of our cases were hydatids present in both lungs. A resec- 
tion of the right middle lobe and superior segment of the right lower lobe 
was done without incident, but the patient has not returned for treatment 
of the cyst on the left side. 


Case Reports 


Case 1:*»C.M.C.H. 95902, Mrs. V., an 18 year old married woman entered the hos- 
pital on August 23, 1949, having been referred by Dr. J. Frimodt-Moller of the 
Union Mission Tuberculosis Sanatorium, Arogyavaram. Her present illness had 
started three months previously with a fever of low degree. This continued for five 
or six weeks. During this time she was given a course of streptomycin (exact amount 
unknown) although no chest x-ray was taken during this period. After the fever 
had subsided she had no complaint except for generalized weakness. There was no 
cough, sputum or hemoptysis. She had noticed a sensation of discomfort over the 
lower right chest and in the epigastrium. Because of her generalized weakness she 
presented herself at the Sanatorium for investigation as she had been told that she 
had pulmonary tuberculosis. Studies there revealed a mass in the superior segment 
of the right lower lobe, Fig. 1 A and B. The lesion was not entirely spherical, but 
appeared to be somewhat lobulated and was thought to be cystic. An assistant aspirated 
the chest in that area and removed two ounces of clear fluid which was studied both 
chemically and culturally without finding any points of diagnostic significance. Hydatid 
elements were looked for specifically but not found. Fortunately there was no un- 
toward reaction from the aspiration. She was referred to this hospital for treat- 
ment. Physical examination at the time of admission revealed a well developed 
and nourished young woman in no acute distress. The abnormal physical findings 
were limited to the right chest where there was evidence of a small pneumo- 
thorax and a small amount of fluid in the right pleural cavity. Her temperature, 
pulse and respirations were within normal limits. Laboratory examination revealed 
hemoglobin 12.25 gms., white blood count 10,000, the differential showing polymorpho- 
nuclears 52 per cent, lymphocytes 26 per cent, monocytes 2 per cent and eosinophils 
20 per cent. The Kahn test was negative and her sedimentation rate was 30 mm. 
the first hour and 70 mm. the second hour. Urine and stool examination showed no 
abnormalities. A tentative diagnosis of bronchial cyst was made and exploratory 
thoracotomy was advised. 

On August 29, 1949, with the patient in the prone position and under procaine 
paravertebral block and light ether endotracheal anesthesia, the right thorax was 
opened thru an intercostal incision. 200 cc, of slightly turbid fluid were found in the 
pleural space. The superior segment of the right lower lobe was replaced by a cystic 
mass 7 cm. in diameter. In some parts the cyst was covered by lung and in others 
a greyish wall was exposed. By blunt dissection an attempt was made to separate 
the mass from the surrounding lung, but in so doing the cyst was ruptured at the 
point where it had been aspirated. On opening the cyst a small bronchial fistula 
was discovered. Believing it to be a bronchial cyst, a segmental resection was done, 
removing the superior segment of the right lower lobe. This separation was carried 
out without difficulty. There was little leakage of air or blood from the remaining 
basal segments. The bronchus was closed with one row of interrupted cotton sutures 
and reinforced with a flap of pleura. The chest was washed out with saline and 
drained with one tube posteriorly. She was returned to the ward in good condition, 
with a blood pressure of 108/70. 

Her postoperative course was essentially uneventful, She had a temperature up to 
101° F. the first two postoperative days after which it gradually subsided, reaching 
normal on the sixth postoperative day. She was discharged on the 14th postoperative 
day. She has remained well since operation and her x-ray film on September 17, 1949, 
is shown in Fig. 1 C, The pathologic examination of the removed segment revealed 
two sacs of equal size, one a thick fibrous wall and the other white and gelatinous. Micro- 
scopically the structure of the wall was that of an hydatid cyst. There was no evidence 
of any living parasites. 

Case 2: C.M.C.H. 97297, Mr. T., a 35 year old married cooly, was admitted to the 
hospital on October 25, 1949, because of pain in the left chest of three months’ dura- 
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tion. The onset of the pain was insidious and really began two years before admission, 
but had been much worse during the past three months. During the same two year 
period there had been some cough and expectoration. About every three to four 
months there were attacks of more severe cough, increased pain and frequently fever 
of moderate degree. During the past three months sputum had occasionally been 
brownish in color. Pain in the left shoulder had been gradually increasing making 
rest at night difficult. 

Physical examination revealed a fairly well developed and nourished man in no 
great distress but complaining rather bitterly of pain beneath the left scapula. There 
was dullness over the upper part of the left chest posteriorly and quite marked 
tenderness to pressure. Breath sounds were diminished over the same area. The re- 
mainder of his physical examination was within normal limits. His temperature was 
normal, pulse 62 and blood pressure 90/60, X-ray film of the chest, Fig. 2, revealed 


FIGURE 2—Case 2, Preoperative posteroanterior x-ray film of the chest showing a 
large cystic mass in the left upper chest. 


a rounded mass in the left upper lung field posteriorly. The borders were well out- 
lined and there appeared to be no infiltration of the lung. Further x-ray studies 
of the upper dorsal spine and ribs showed no evidence of erosion although the ribs 
seemed to be somewhat displaced by the mass. Laboratory examination revealed hemo- 
globin 16 gms., white blood cell count 4,000 with a differential showing polymorpho- 
nuclears 46 per cent, lymphocytes 43 per cent, eosinophils 6 per cent, basophils 1 per 
cent and monocytes 4 per cent. The sedimentation rate was 2 mm. the first hr. and 6 
mm. the second hour. The urine was normal. Examinaticn of the stools showed hook- 
worm ova. A diagnosis of benign tumor of the left upper chest was made and he 
was advised to have it removed. 

Because we considered the possibility of the lesion being a meningocoele, he was 
operated upon in the lateral position under procaine paravertebral block and light 
endotracheal ether anesthesia. The usual left parascapular incision was made and 
the thoracic cage exposed. On doing so a soft, cystic mass was observed presenting 
between the third and fourth ribs. The fluid was aspirated and some sent for chemical 
examination, and another specimen to the pathologist. No hydatid elements could be 
found on microscopic examination. The fluid showed albumin 16 per cent, globulin 
17 per cent, sugar 59 mg. per cent, protein 113 mg. per cent and chlorides 590 mg. 
per cent (subsequent report). A section of the fourth rib was removed and the cyst 
dissected out. It was found to lie apparently in the pleura as it was not attached 
at any particular point to the underlying lung, The cyst separated without difficulty 
from the lung and chest wall although at one place a small rent was made in the 
pleura. This rent was closed with interrupted sutures. The space was thoroughly 
washed out with saline and the wound closed in the usual fashion in layers with 
cotton. He was returned to the ward in good condition. 

Postoperatively he had a smooth convalescence, the temperature returning to normal 
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on the third postoperative day and remained there until he was discharged on the 
12th postoperative day. He was symptom free at the time of discharge but we have 
been unable to follow him since that time. On examination of the removed specimen 
it was found to be a typical hydatid cyst but without evidence of living parasites. 

Case 3: C.M.C.H. 99818, Mrs. R., a 40 year old married woman entered the hos- 
pital on February 28, 1950, with a chief complaint of pain in the left chest and cough 
with expectoration of five months’ duration, She complained of feeling feverish in 
the evenings during the past six months. There was slight anorexia and insomnia. 
She was referred by Dr. Votsnntannn of Madura who supplied the additional infor- 
mation that he had first seen her in December 1945 when she consulted him regarding 
an enlarged thyroid. An x-ray film was taken at that time which is reproduced 
in Fig. 3A. This revealed a circumscribed shadow in the left lower lung field. Thy- 
roidectomy was carried out by Dr. Vadamalayam and the pathological report was 
carcinoma of the thyroid. (An attempt has been made to secure the original slides 
but they are no longer available). The lesion in the left lung field was therefore 
regarded as a metastasis from the thyroid and she was advised to take deep x-ray 
therapy. After two or three treatments she absconded and was not seen again until 
1950 when she returned complaining of the above noted symptoms. An x-ray film 
at this time (Fig. 3B and C) showed the lesion greatly enlarged and practically 
filling the entire left lower lung field, She was referred to this hospital with a diag- 
nosis of solitary metastasis of the left lower lobe of the lung for consideration of 
resection. 

Physical examination at the time of admission revealed a well nourished woman 
in no acute distress. The head and neck showed no abnormality except for a well 
healed thyroidectomy scar. Examination of the thorax showed dullness throughout 
the lower part of the left chest both posteriorly and anteriorly. No rales were de- 
tected. The heart showed no abnormality; the blood pressure was 90/68. The re- 
mainder of the physical examination was within normal limits. A preoperative exami- 
nation of the blood showed hemoglobin 15.5 gms., red blood cell count 4.8 million, 
white blood cells 8,700 with 64 per cent polymorphonuclears, 23 per cent lymphocytes, 
10 per cent eosinophils and 3 per cent monocytes. Urine examination was normal 
except for a few white cells. Further x-ray studies were carried out which gave a 
little additional information, showing a large mass within the left lung field. Bron- 
choscopy demonstrated almost complete occlusion of the left lower lobar bronchus 
by extrinsic pressure. No intrabronchial abnormality was found. 

With a preoperative diagnosis of carcinoma, metastatic, of the left lower lobe 
thoracotomy was done on March 9, 1950, under procaine local and endotracheal ether 
anesthesia. She was operated upon in the prone position and the chest was entered 
thru the sixth left interspace. We were surprised to find the lower lobe completely 
free within the pleural cavity. A small amount of turbid fluid was present. The 
entire lower lobe appeared to be replaced by a large cystic-feeling mass. It was 
found possible to remove the lesion entirely by a lower lobectomy leaving the upper 
lobe undisturbed. The lower lobe was therefore removed by the usual technic indi- 
vidually ligating the arterial and venous supply and closing the bronchus with a 
row of interrupted sutures. One abnormal artery to the lower lobe was found aris- 
ing from the lingular artery of the upper lobe. She was returned to the ward in 
good condition with a blood pressure of 120/95, Her postoperative course was essen- 
tially uneventful. The upper lobe completely expanded to fill the chest and she was 
about to be discharged on the 11th postoperative day when she had a temperature 
of 100°. The following day it reached 102.2° and examination of blood at that time 
revealed malarial parasites. Paiudrine was given and the temperature promptly 
returned to normal and remained there. She was discharged asymptomatic on the 
16th postoperative day. An x-ray film taken on March 27, 1950, is shown in Fig. 
3D. Pathological examination of the removed lower lobe showed it to be entirely 
replaced by a large hydatid cyst (Fig. 3E and F). Many parasitic elements were 
found. 

Case 4: C.M.C.H. 98931, A.S. This 11 year old boy was first admitted to the hos- 
pital on the pediatric service on January 14, 1950, because of chest pain and cough 
of six weeks’ duration. He gave a history of having had a fall from a height of four 
or five feet at the time of the onset of his symptoms and stated that he fell on 
the left side of the chest. Symptoms from this gradually subsided, but returned after 
another mild fall three weeks before admission. At that time his cough increased 
and he expectorated a small amount of sputum. There had been no hemoptysis. 

He found it difficult to lie on the left side. A low-grade fever had been present 
for one week. Physical examination at that time revealed a well developed boy in 
no acute distress. His examination was essentially normal except for the chest which 
showed dullness and absence of breath sounds over the left lower posteriorly. Labo- 
ratory studies showed a hemoglobin 9 grams, white blood cells 17.200 with 80 per 
cent polymorphonuclears, 16 per cent lymphocytes, and 4 per cent monocytes. The 
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sedimentation rate was 63 mm. in one hour and 95 mm, in two hours. The urine 
was normal. Examination of the stools revealed hookworm ova. A Mantoux test 
1:10,000 was negative. No acid fast bacilli were recovered from the sputum or 
stomach contents. The Kahn test was negative. His temperature after admission 
was 101° to 102° daily, but gradually subsided to normal by the end of the first 
week. The left chest was aspirated on the sixth hospital day and 16 cc. of clear 
fluid were removed. The fluid was negative on smear and culture. X-ray films of 
the chest revealed an ill defined mass in the left lower lung field best visualized in 
the oblique view, Fig. 4 A and B. A diagnosis of diaphragmatic hernia was con- 
sidered, but further studies revealed no such abnormality. Inasmuch as he became 
symptom free it was thought advisable to observe him for a time in the outpatient 
department before resorting to surgical treatment. He was therefore discharged on 
February 8, 1950, after having been treated for the hookworm infestation. 

He returned to the hospital on March 13, 1950, because of increased cough along 
with some fever and the appearance of a small amount of blood in the sputum of three 
or four days’ duration. Physical examination was essentially unchanged from the 
first admission. Repeated x-ray films showed no difference when compared with the 
previous films. Thoracotomy was advised and a preoperative diagnosis of cystic mass 
in the left lower lobe was made. Left lower lobectomy was done under endotracheal 
ether anesthesia on March 20, 1950. He was operated upon in the lateral position 
and the pleural cavity was entered thru the sixth intercostal space. A large mass was 
found in the left lower lobe which was adherent to the chest wall although the ad- 
hesions freed without much difficulty. The entire lower lobe seemed to be involved 
in the process and in the hilar area a large number of vascular lymph nodes were 
found. This was true not only of the lobar hilum but the pulmonary hilum as well. 
A lymph node removed for frozen section biopsy was reported as inflammatory. By 
careful dissection the lower lobar hilum was finally developed and the lobe and mass 
removed without opening the cyst. He was returned to the ward in good condition 
with a blood pressure of 90/70 but with a pulse of 160, Five hundred ce. of blood 
were given during the operation. He did well after the operation although he had 
a temperature of 104° on the day of operation. We believe this was a pyrogenic re- 
action from the intravenous saline he had been given. The temperature settled down 
and remained normal after the fifth postoperative day. He was discharged asympto- 
matic on the 14th postoperative day and immediately returned to school. His post- 
operative x-ray film is shown in Fig. 4 C, The pathological examination of the spec- 


FIGURE 
4D 


FIGURE 
4E 


Figure 4 (A)—Case 4. Posteroanterior x-ray film of the chest showing a diffuse 
haziness over the lower two thirds of the left lung field. (2)—Oblique x-ray film 
of the chest which more clearly demarcates the extent of the mass in the left lower 
lobe. (C)—Postoperative x-ray film following left lower lobectomy for hydatid, (D) 
Photograph of the left lower lobe containing large hydatid cyst. (#)—Photograph 
of the left lower lobe after section. 
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imen revealed it to be a cyst 8 em. in diameter with a laminated membrane contain- 
ing many scolices. The lung tissue of the lower lobe was markedly compressed. Photo- 
graphs of the specimen are reproduced in Fig. 4D and E. 

Case 5: C.M.C.H. 107098, Mr. P.B. This 17 year old man was admitted to the 
hospital on January 9, 1951, with a chief complaint of pain in the right chest of 
three years’ duration. He stated that the difficulty started with an attack of dysentery 
three years previously. The intestinal symptoms abated after three weeks, but the 
pain in the right lower part of the chest continued. The pain was rather severe in 
nature and almost constant. There was some radiation both to the back and to the 
opposite side. Although he had taken various types of treatment it was not until 
three months previously that he had been admitted into a hospital for investigation. 

There had been breathlessness on slight exertion and he was conscious of palpita- 
tion. The cough and sputum had been minimal and he had noticed no blood in 
the sputum at any time. 

During the past four years he had had frequent attacks of pain in the abdomen 
and various tests had been carried out without demonstrating any marked abnor- 
mality. A month before admission a lymph node was removed from the left side. 
The result of the examination is not known. 

Physical examination revealed a well developed and nourished young man com- 
plaining of severe pain in the right chest. Examination of the head and neck revealed 
impaired hearing in the left ear, In the neck a movable nodule about 1 cm. in 
diameter was found in the region of the isthmus of the thyroid and a smiliar nodule 
just to the right of the midline. The thyroid appeared to be slightly enlarged to pal- 
pation. The nodules moved with the thyroid. On examination of the chest there was 
slight dullness toward the right base and over the apex, but no rales were heard. Both 
sides of the chest seemed to move equally. The heart was normal to examination and 
the blood pressure was 140/80. The liver and spleen were not palpable and there was 
no abnormality made out on examination of the abdomen. 

Laboratory tests of the blood showed 11.75 grams of hemoglobin, red blood cell count 
4.85, white blood cell count 11,400 with 54 per cent polymorphonuclears, 43 per cent 
small lymphocytes and 3 per cent monocytes. The Kahn test was negative and the sedi- 
mentation rate 12 mm. at the end of the first hour and 36 mm. at the end of the 
second hour. The sputum revealed no acid fast bacilli and no hydatid elements could 
be demonstrated, The Casoni test was positive. Examination of the urine showed 
nothing abnormal. 

An x-ray film of the chest revealed multiple clear cut oval and round densities at 
the base of the right lung, and also haziness at the right apex. Fig. 5A and B. A 
lateral x-ray film demonstrated that the masses previously described in the lower 
right chest were located anteriorly and one large calcified round lesion was noted 
apparently beneath the diaphragm in the liver. 

Bronchoscopy showed no intrabronchial abnormality. 

On January 23, 1951, right thoracotomy was carried out and the pleura was 
found to be studded with innumerable small hydatids mostly from 0.5 cm. to 1.0 em. 
in diameter. In the lower part of the chest there were many larger hydatids two or 
three inches in diameter as visualized in the x-ray film, the largest one being 6 cm. 
in diameter. When the upper lobe was mobilized it was found that there was also a 
hydatid in the posterior segment of this lobe. This cyst was inadvertently opened in 
freeing it from the chest wall. Although it was thought at first that the lower 
hydatids were in the middle lobe it was found that they could be separated from the 
lobe and it then became apparent that they came up thru the diaphragm. The cysts 
were all taken out and in doing so a communication with numerous cysts in the liver 
was found and some of these liver cysts were grossly infected. The previously noted 
calcified cyst in the liver was easily located. All the subdiaphragmatic and liver 
cysts were evacuated and this area was drained subcostally, following which the 
diaphragm was closed. The posterior segment of the upper lobe was then removed 
in the usual manner. The chest was drained with two drains and closed in the routine 
fashion. He had a rather stormy convalescence running a spiking type of fever for 
about three weeks. This was thought to be due to improper drainage of the sub- 
phrenic area. 

On March 29, 1951, under local anesthesia the two cysts were removed from the 
thyroid. It was thought that these might be hydatids, but pathological examination 
revealed them to be adenomas of the thyroid. The drainage tube was removed from 
the subphrenic area two weeks before discharge and he was allowed to go home on 
the sixth of April, 1952. Fig, 5C. 

Case 6: Mrs. K., C.M.C.H. 125876. This 48 year old married woman was admitted 
to the hospital on October 31, 1952 with a history of productive cough and dyspnea 
of seven months’ duration. She stated that these symptoms followed a short febrile 
incident lasting three or four days and she first consulted the medical outpatient de- 
partment of this hospital on July 9, 1952. At that time a diagnosis of a hydropneumo- 
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thorax on the left side was made. She was raising one to two ounces of thin, whitish 
sputum which was negative for tubercle bacilli. The left chest was aspirated on four 
occasions removing from 1,500 to 2,000 cc. of air at each instance, These maneuvers, 
however, gave only temporary relief. She was seen in consultation by the thoracic 
surgical service on October 17 at which time fluoroscopic examination showed the 
left lung to be completely collapsed and a small amount of fluid in the left costophrenic 
angle. Admission was advised, but not effected until October 31, 1952. 

Physical examination showed a middle aged woman with considerable dyspnea, 
cough and a small amount of thick purulent sputum. She was moderately dyspneic 
even at rest. There was no cyanosis or clubbing of the digits. The trachea was 
markedly displaced to the right. The left chest moved little with respiration. Fremitus 
was absent. Percussion revealed hyperresonance on the left side with absent breath 
sounds. The right lung field was clear. 

Laboratory examination revealed hemoglobin 12 grams, red blood cell count of 
4.86 million and a total white count of 14,500. Polymorphonuclears were 60 per 
cent, lymphocytes 29 per cent, eosinophils 9 per cent and monocytes 2 per cent. The 
blood sedimentation rate was 26 mm. in the first hour and 46 mm. at the end of the 
second hour. The blood Kahn was negative. Urinalysis and stool examination revealed 
no abnormality. Repeated examinations of the sputum were negative for acid fast 
bacilli. 

Fluoroscopic and x-ray films revealed complete collapse of the left lung with marked 
displacement of the mediastinum to the right side. Fig. 6A. No detail of the left 
jung could be made out. Aspiration of 2,000 cc. of air failed to change the position 
of the left lung. 

Methylene blue was injected into the left pleural space but was not brought 
up in the sputum. Inasmuch as repeated aspirations did not change the status of 
the lung an intercostal catheter was inserted in the left chest on November 2. This 
was attached to under-water suction, but did not effect much expansion of the lung 
although the mediastinum did return to the midline. In view of the lack of progress, 
thoracotomy was advised and carried out on November 11, 1952. Exploration revealed 
a small amount of fluid in the left chest and a moderately large hydatid cyst of the 
left lower lobe which had ruptured thru into the pleural space exposing some of the 
hydatid membrane thru the opening. A left lower lobectomy was carried out and 
the upper lobe decorticated. However, it was not possible to achieve expansion of 
the upper lobe even after complete decortication and the pneumonectomy was there- 
fore completed. 

She had an uneventful postoperative course. A Casoni test done after operation 
showed it to be strongly positive. She had an uncomplicated postoperative course 
and was discharged on November 30, 1952. A photograph of the specimen is shown 
in Fig. 6D. 


FIGURE 6D 
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Case 7: C.M.C.H. 124951. This six year old girl was admitted to the hospital on 
September 29, 1952 because of a mass in the upper abdomen of gradually increasing 
size of four months’ duration and fever for two weeks. Five months before coming 
to the hospital she complained of vague abdominal pain, anorexia and lethargy. The 
symptoms continued unabated and four months before admission the parents first 
noted a mass in the upper abdomen. A diagnosis of cirrhosis of the liver was made 
and she was treated with methionine, liver extract and vitamins. All her symptoms 
gradually increased in degree. 

Two weeks before admission she struck her upper abdomen against the corner of 
a table. She developed fever the following day and the mass in the epigastric region 
began to increase rapidly in size and her fever rose progressively. She also had a 
slight cough the last week before admission. 

The past history of the family was non-contributory except that the family did 
have several dogs which were allowed in the house. 

Physical examination revealed a thin, six year old girl moderately dyspneic and 
apparently acutely ill. The positive findings were limited to the chest and abdomen. 
Percussion of the chest showed it to be impaired in the lower right chest anteriorly 
and in the axilla. Breath sounds were diminished in the same area, Examination of 
the abdomen revealed a rounded mass four to five centimeters in diameter which was 
visible as well as palpable in the epigastrium. Fig. 7 A. No thrill could be made out. 
The liver was apparently much enlarged, the inferior margin being 5 cm. below the 
costal margin. 

Laboratory examination revealed hemoglobin 10 grams, white blood cell count 15,500 
with polymorphonuclears 63 per cent, lymphocytes 35 per cent, and eosinophils 2 per 
cent. Examination of the stool and urine showed nothing abnormal. Three blood 
cultures were sterile. Liver function tests revealed no deviation from normal, A 
Casoni test gave a positive delayed reaction locally and she also developed angio- 
neurotic edema. 

X-ray films of the chest revealed a large mass in the lower two thirds of the 
right lung field which appeared to lie mainly in the region of the middle lobe in 
the lateral view. Fig. 7B and C. 

After admission she continued to run a swinging type of temperature from 100° 
to 104.5°. No cause for the fever other than the hydatid disease could be found and 
there was no response to penicillin or streptomycin. On the seventh hospital day 
laporotomy was performed by the general surgical service and a cyst in the left 
lobe of the liver was aspirated. A typical hydatid cyst was found and the membrane 
was removed by suction. Exploration showed the presence of a second hydatid cyst 
attached to the lower part of the right lobe of the liver. Removal of this was deferred. 
Postoperatively, the child did well and 17 days later a second abdominal operation 
was performed and the hydatid cyst in the right lobe of the liver was removed. Ex- 
ploration at that time did not reveal any further cysts in the liver. 

Because of the persistent enlargement however, a liver biopsy was to be performed on 
the 44th hospital day. A hypodermic needle was inserted to infiltrate with novocaine. 
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At the depth of 1 cm. from the skin surface 2 cc. of clear colorless fluid were aspirated. 
This fluid showed a trace of albumin, but no scoleces. Within 12 hours after aspira- 
tion of this hydatid cyst the patient developed abdominal distension, generalized ery- 
thma, rapid respiratory rate and a temperature of 103° F. Benadryl was given and 
the symptoms gradually subsided within 48 hours. Forty-nine days after admission 
right thoracotomy was done and the large hydatid cyst in the middle lobe was removed 
by doing a right middle lobectomy. During this operation it was observed that the right 
diaphragm was markedly elevated and a mass was apparently present in the upper 
surface of the liver. The diaphragm was incised and a large hydatid cyst in the 
upper part of the right lobe of the liver was removed. She had a moderate febrile 
reaction for four days after operation, but subsequently was afebrile. She was dis- 
charged 22 days after operation in good condition. Fig. 7 E. 


Discussion 


Although the hydatid membrane is a permeable one, as evidenced by 
the fluid that forms within it, there has been no drug yet found which is 
innocuous to the host and yet will penetrate the membrane and kill the hy- 
datid. Until such treatment becomes available, surgical treatment is ad- 
visable. The mortality in practically all series of cases is low, especially 
in the uncomplicated group, and therefore these lesions should be treated 
in the early stage before complications develop. 


Our experience with attempted intact evacuation of the cyst has been 
small and not very successful, but the reports of Barrett and Thomas’ as 
well as Bendandi* indicate that it is possible in many cases. This method 
of treatment does not eliminate the problem of the persistent empty sac, 
but with careful attention to obliterate the small bronchial fistulae that 
are apparent and by the use of sutures to oppose the pericyst surfaces, 
suppuration is not apt to follow, especially with antibiotic protection. 
If the cyst is small and can be removed by segmental lobectomy, this has 
been safer in our hands as far as avoiding rupture of the cyst is con- 
cerned. Every effort should be made to preserve pulmonary function, but 
if the hydatid is a large one and limited to only one lobe, we believe lobec- 
tomy is preferable to simple evacuation with a large empty sac remaining 
and a markedly atelectatic lobar remnant. 

The hydatid that communicates with liver and lung transdiaphrag- 
matically may tax the ingenuity of the surgeon and often are long difficult 
operative problems, The pulmonary part can usually be handled without 
too great difficulty, but the time necessary to obliterate the large multi- 
locular hydatid hepatic abscess may be prolonged. 


SUMMARY 


A series of 20 pulmonary hydatids treated during the past three years 
without mortality are presented. Small uncomplicated cysts can be re- 
moved by evacuation or extrusion of the cyst or by limited pulmonary 
resection. 


Those with both pulmonary and hepatic involvement but without trans- 
diaphragmatic communications can be handled as for either one alone. 

In three of our cases there were transdiaphragmatic communications 
between the liver and the lung and the pleura as well in two. Prolonged 
hospital treatment was necessary in each instance. 
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RESUME 


Les auteurs présentent vingt cas de kystes hydatiques pulmonaires qui 
ont été traités ces trois derniéres années sans aucune mortalité. Certains 
kystes, petits et non compliqués peuvent étre extirpés par la simple exérése 
du kyste ou par une résection pulmonaire limitée. 

En présence de ceux qui ont comporté a la fois une atteinte pulmonaire 
et une atteinte hépatique, sans qu’il y ait de communication transdia- 
phragmatique, on peut agir comme s’il s’agissait de |’une des deux locali- 
sations isolées. 

Dans trois de leurs cas, il existait des communications transdiaphrag- 
matiques, le foie, le poumon et la plévre étaient intéressés. I] fut alors 
chaque fois nécessaire de traiter longuement les malades a l’hdépital. 


RESUMEN 


Una serie de 20 quistes hidatidicos tratados durante los pasadostres 
afios sin mortalidad. Pequefios quistes no complicados pueden ser ex- 
traidos por evacuacién, o extrusién del quiste o por limitada reseccién 
pulmonar. 

Aquellos que tienen compromiso pulmonar o hepatico pero sin comuni- 
caciones transdiafragmaticas pueden ser tratados aisladamente cada uno. 

En tres de nuestros casos habia comunicaci6n transdiafragmatica, y en 
dos el higado, el pulmén y la pleura se encontraban afectados. 

Se necesité en todos los casos una estancia prolongada en el hospital. 
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Thoracoplasty and Contralateral Pneumothorax 
in the Treatment of 
Bilateral Pulmonary Tuberculosis* 


PAUL V. O'ROURKE, M.D. 
Detroit, Michigan 
and 
WILFORD B. NEPTUNE, M.D. 


Philadelphia, Pennsylvania 


Thoracoplasty and Contralateral Pneumothorax in the Treatment 
of Bilateral Pulmonary Tuberculosis 


Despite the widespread use of the tuberculostatic drugs, pneumoperi- 
toneum, and excisional surgery, there are patients with bilateral paren- 
chymal disease who need bilateral collapse therapy for control of their 
disease. The present study has been undertaken to determine the results 
of thoracoplasty with the presence of contralateral pneumothorax. 


Material 


This study consists of 34 consecutive patients with proved tuberculosis 
treated by thoracoplasty with the presence of contralateral pneumothorax. 
Among them were 26 whites, five Negroes, two Mexicans, and one Indian, 
and they were rather evenly divided among men and women. The young- 
est was 16, and the oldest was 53, with 26 being between 20 and 40 years 
of age. They were known to have had tuberculosis from one to 15 years 
prior to the completion of the thoracoplasty with an average duration of 
five years. 

According to the National Tuberculosis Association classification, 32 
had far advanced and two had moderately advanced pulmonary tuber- 
culosis. The cases were further evaluated on the basis of the individual 
lungs prior to collapse therapy. 


TABLE I 
CLASSIFICATION OF DISEASE IN EACH LUNG PRIOR 
TO ONSET OF THERAPY 


Classification Thoracoplasty Pneumothorax 


Minimal 
Moderately advanced 
With cavity 18 
Without cavity : 12 
Far advanced with cavity 


Total 33* 


*One had pneumothorax on admission and the original extent of disease igs unknown. 


*From the American Legion Hospital, Battle Creek, Michigan. 
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As is seen in Table I, 31 had cavernous disease in the lung treated by 
thoracoplasty, and 20 had a cavity on the side of pneumothorax. 

The duration of the pneumothorax had been from five months to five 
years prior to thoracoplasty as seen in Table I]. Pneumothorax had been 


TABLE Il 
DURATION OF PNEUMOTHORAX PRIOR TO CONTRALATERAL 
THORACOPLASTY 


Duration in Months Number 
14 


12-24 9 
24-36 6 
36-48 2 


48-60 


Total 


improved and made adequate by closed intrapleural pneumonolysis in 16 
cases. In each instance there had been closure of the cavity, and serial 
roentgenograms revealed stability of the lesions on the pneumothorax 
side before thoracoplasty was started. Prior to thoracoplasty, eight pa- 
tients had pleural effusions requiring aspirations, and three had spon- 
taneous collapse of the lung, but in no instance did the complications 
become severe enough to necessitate abandonment of the pneumothorax. 


Thoracoplasty 


There were 106 stages of thoracoplasty performed in these 34 patients 
as seen in Table III. All were routinely bronchoscoped before surgery, and 


TABLE III 
NUMBER OF STAGES OF THORACOPLASTY IN 34 PATIENTS 
Operation Number 
Posterior 89 


Anterior 15 
Revision 2 


106 


Total 


the bronchial lumen was judged adequate for ventilation and the raising 
of secretions. Four required therapy for ulcerative tuberculous bron- 
chitis prior to thoracoplasty. 
The finished thoracoplasty was not always as extensive as originally 
, judged to be necessary, and was limited because of border-line dyspnea 
based on clinical evaluation. Fortunately, no complications directly related 
to pneumothorax occurred. 

However, in seven the planned program had to be discontinued because 
of severe complications: In three patients the cardiorespiratory functional 
reserve was inadequate for continuing the program; atelectasis with in- 
crease in disease on the operative side occurred in two cases; ipselateral 
spread of tuberculous disease in one; and severe hemoptysis, with death 

in 24 hours, in another. In one of the above patients there was also a 
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tuberculous wound infection. Our only postoperative instance of cardiac 
decompensation occurred in a 16-year-old Indian male shortly after com- 
pletion of surgery; he responded to therapy. 

Five early deaths occurred in the group having severe complications 
—this might be expected since they were all poor-risk patients, and per- 
haps individual lung studies might have excluded some of them from this 
combined program. 


Present Status 


The present status of these patients has recently been evaluated. As 
noted in Table IV, follow-up data have been available on all the patients. 


TABLE IV 
LENGTH OF FOLLOW-UP 


Duration in Years 

9 months to one year 
1- 2 years 
2- 3 years 
3- 4 years 
4- 5 years 
5-10 years 
10-15 years 
Dead 


Total 


In addition to the five early deaths, there have been two late deaths 
occurring three years after surgery—one expired as a result of cor pul- 
monale and cardiac decompensation, and the other patient developed re- 
activation of his disease and died of progressive tuberculosis. 

Of the 27 living patients, 15 have been discharged from the hospital 
with conversion of sputum and control of their disease. Twelve are still 
hospitalized, although five are clinically well and will soon be discharged 
(Table V). There are 19 with negative sputum by smear and culture of 


TABLE V 
PRESENT STATUS OF 27 LIVING PATIENTS 


Hospitalized 
Discharged 


Negative sputum 
Rare positive culture of sputum concentrate 
Positive sputum 


five-day pooled concentrated sputum samples. There is one with an oc- 
casional positive sputum culture who is in good clinical condition, and 
has been followed nine years since surgery. The seven cases having posi- 
tive sputum are interesting: Three have a residual cavity under thoraco- 
plasty and their prognosis is poor. One, whose surgery was recently 
completed, is in good clinical condition and is expected to convert his 
sputum. One has reactivation of disease after 12 years of normal activity 
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—his prognosis is now poor. Another, four years after surgery, who had 

been discharged from the sanatorium and was working, had a reactivation 
of disease in the lung treated by pneumothorax after it had been aban- 
doned. The seventh patient in this group had reactivation of his disease 
in the lung treated by pneumothorax after five years of negative sputum; 
bilateral thoracoplasty has recently been done. 

Among those whose sputum was immediately converted following in- 

stitution of the bilateral procedures, three have had subsequent reactiva- 

" tion. One, whose disease was not controlled by thoracoplasty, has since 
been controlled and converted by upper lobe resection under the thoraco- 
plasty. One relapsed three years following surgery and is now negative, . 
having converted with bedrest and streptomycin-PAS. One reactivated 
two years following surgery and died of disseminated tuberculosis. 

The status of pneumothorax at the present time is shown in Table VI. 


TABLE VI 
DURATION OF PNEUMOTHORAX 


Present Status Duration 
Discontinued ° 21 


7-12 months 3 
2 years l 
2- 3 years 5 
3- 4 years 3 
4- 5 years 4 
5- 6 years 2 
6- 9 years 5 


Being maintained 


at present x 
1- 2 years 1 
2- 3 years 2 
3- 4 years 2 
4- 5 years 2 
7 years l 


Expired before pneumo- 


thorax discontinued 5 


Total 34 


Eight pneumothoraces are stil] being maintained and 21 have been discon- 
tinued. In 10 the pneumothorax was terminated prematurely because of 
complications: There were four instances of obliterative pleuritis, three 
of dyspnea, two of cardiac decompensation, and one of persistent pleural 
effusion. Apparently, as a direct result of the premature termination of 

: pneumothorax, three developed reactivation of their tuberculosis. 

The 27 living patients have been questioned concerning dyspnea. Eleven 
of them stated that they have no subjective symptoms of dyspnea. Four 
have slight dyspnea on climbing stairs; seven complain of moderate dysp- 
nea; and five have severe dyspnea on exertion—two of these five, however, 
have severe dyspnea which occurs only during an acute attack of asthma. 
The chief causes of dyspnea, as stated by the patients, are climbing stairs, 
or walking fast—especially against the wind. 

Of the 15 discharged patients, all are able to work. 
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Comment 


Antibiotics and excisional surgery have opened a new era in the treat- 
ment of pulmonary tuberculosis. They have reduced and changed the 
indications for collapse therapy but they have not eliminated its usage. 
The successful treatment of many patients with far advanced bilateral 
disease still remains with collapse therapy. The salvage obtained from 
the treatment of such cases will probably always remain small; but the 
good results obtained would not have occurred unless heroic measures 
had been adopted. 

There have been previous reports presenting the management of such 
cases by the use of thoracoplasty and contralateral pneumothorax; how- 
ever, only a few concerned more than isolated cases, and many included 
cases treated by pneumothorax following surgery. O’Brien, Tuttle, Day, 
and O’Connor,' in 1938 reported 85 cases treated by thoracoplasty in the 
presence of contralateral pneumothorax. In this group, 207 thoracoplasty 
stages were done with an overall mortality rate of 21.1 per cent. Sputum 
was converted in 68.4 per cent of the living cases, and cavities were 
closed in 58 of the 76 (76.3 per cent) living patients. Diffenbach and 
Crecea,” in 1941, reported 41 instances among 100 consecutive thoraco- 
plasty cases; among these 41 patients, five died and 13 continued with 
positive sputum. Buxton and O‘Rourke’*, in 1944, reported 44 cases on 
whom 174 stages of thoracoplasty were done in the presence of contra- 
lateral pneumothorax. In 13 the planned thoracoplasty program was not 
completed because of complications. The early mortality rate (within 
three months) was 6.8 per cent, and the total mortality rate was 29.5 
per cent. Among the 31 living patients there had been conversion of 
sputum in 64.5 per cent. 


SUMMARY 


1. In the group of 34 patients we are reporting, there were five early 
and two late deaths, with an overall mortality rate of 20.5 per cent. 
This does not seem excessive for desperate risk patients. 

2. Of the 27 living, 15 have been discharged from the hospital with 
satisfactory results. 

3. Twelve are resident in the sanatorium. Five are nearly ready for 
discharge; the program for one has been completed too recently for final 
evaluation but it appears that a favorable outcome will be obtained. In 
another, additional surgery is planned. 

4. In five patients the result can be classified as failure, although this 
includes the patient with reactivation of disease after twelve years of 
norma! activity. 


RESUMEN 


En el grupo de 34 enfermos que estamos refiriendo, hubo cinco muer- 
tes inmediatas y dos tardias, con una mortalidad conjunta de 20.5 por 
ciento. Esta mortalidad no parece excesiva para enfermos que constituyen 
riesgos desesperados. 
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2. De los 27 que viven, 15 han sido dados de alta del hospital con resul- 
tados satisfactorios. 

3. Doce, residen en el sanatorio. Cinco, estan listos para el alta; el plan 
ha sido terminado para otro enfermo muy recientemente para estimarse 
el resultado, pero parece que éste sera satisfactorio. En otro, se piensa 
que se necesitara cirugia adicional. 

4. En cinco enfermos el resultado puede clasificarse como fracaso, aun- 
que esto incluye el enfermo con reactivacién de la enfermedad después 
de doce afos de vida normalmente activa. 


RESUME 


1. Sur les 34 malades dont les auteurs rapportent l’observation, il y 
eut cing décés précoces, et deux décés tardifs, l’ensemble de la mortalité 
représentant 20,5%. Ces chiffres ne semblent pas excessifs puisqu’il 
s’agit de cas qui se présentaient comme désespérés. 

2. Sur les 27 malades vivants, 15 ont quitté hépital avec des résultats 
satisfaisants. 

3. Douze d’entre eux séjournent en sanatorium. Cinq sont prés de 
quitter |’établissement. Pour l’un d’entre eux, le recul nécessaire pour 
une estimation valable des résultats n’est pas encore suffisant, Il semble 
toutefois qu’on obtiendra un résultat favorable. Dans un cas, on envisage 
un temps opératoire supplémentaire. 

4. Chez cing malades, on peut considérer qu’il s’agit d’échees. Il faut 
noter que parmi eux est compris un malade chez qui l’affection récidiva 
aprés 12 années d’activité normale. 
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Remarks on the International Nomenclature 
of Bronchopulmonary Segments 


DEZSO KASSAY, M.D.* 
Budapest, Hungary 


Establishment of the International Nomenclature on Bronchopulmonary 
Segments by a committee of the International Congress of Oto-Rhino- 
Laryngology, London, 1949, was welcomed as an important progress. The 
writer, not being present at the meeting in London, was not in a position 
to give his opinion. He learned of the agreement from the paper of 
Huizinga, Practica Oto-Laryngologica 12:109, 1950. He sent his remarks, 
in German, to Practica, where they were not accepted. They were con- 
sequently published in: Magyar Sebészet (Hungarian Surgery), 1950, in 
Hungarian, and in German, in the Monatsschrift fuer Ohrenheilkunde 
und Laryngo-Rhinologie, 85:55, 1951. The international nomenclature 
was criticized by Boyden (Diseases of the Chest, 23:266, 1953). From 
this paper the writer learned that the problem is still a timely one and 
not definitely settled. 

In his two papers, mentioned above, the writer stated that the nomen- 
clature of Jackson-Huber seemed to him more correct than the nomen- 
clature of the Committee, because Jackson and Huber did not make con- 
cessions in anatomical principle and included only segmental bronchi in 
their nomenclature. The international nomenclature included two sub- 
segmental bronchi—the left first and second—disregarding other sub- 
segmental bronchi at least as important as these two branches. Such are: 
the axillary (lateral) bronchi of the upper lobes, the subsuperior (sub- 
apical, second dorsal) branches of the lower lobes and the medial basal 
bronchus of the left lower lobe. The writer’s opinion was that these seg- 
mental bronchi should not have a place in a nomenclature. On a basis of 
similar arguments, Boyden discussed the same points as the writer, asking 
whether it “may not be advisable to hold to the Jackson-Huber terminology 
until such a time as an official international committee can deal with 
these problems.” The writer agrees with this proposal, as a greater 
number should be given opportunity to express an opinion on the subject. 

The writer, in his above mentioned paper, stated that until now classi- 
fication was carried out on the basis of three principles: 

1. The term should correspond to the lobe as an anatomical unit. 

2. The term should correspond to the lung as an anatomical unit. 

3. The bronchopulmonary segments should be named according to the 
contact organs. 

The international nomenclature uses all of these three ways, although 
simultaneous application of two of them is disputable. In the opinion 


*Section of Bronchology and Oto-Rhino-Laryngology Surgical Department No. 1, 
Medical University, Budapest. 
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of the writer, the term is correct if it corresponds to the lung as an ana- 
tomical unit. Boyden, in another connection, emphasized the necessity 
of “the lung to be considered as a whole.” 

Application of the term “apical” to the superior segments of the lower 
lobes was already criticized by the writer in his paper “The Bronchial 
Tree: A Classification and Nomenclature, Acta Oto-Laryngologica 37 :355, 
1949,” in the following way: “The term ‘Apical’ is not correct when used 
regarding the lower lobe. It should be reserved for the very aper of the 
entire lung. On the other hand, it is not correct to speak about ‘basal 
segments’ when discussing the upper lobes.” It is gratifying that Boyden 
is of the same opinion. 

The correspondence of the opinions of Boyden with those of the writer 
should be clear from the foregoing. Boyden had no knowledge of the 
papers of the writer, and so it seems remarkable that, independently, the 
anatomist and the practitioner should have the same objections regarding 
the “international” nomenclature for the bronchopulmonary segments. 
By this fact, the suggestion of Boyden, that the international nomenclature 
should be further discussed and corrected, is supported. 
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College News Notes 


Inauguration ceremonies for the new Hospital de Enfermedades del Torax 
in Santiago, Chile were held August 23-26. Dr. Hector Orrego Puelma, Regent 
of the College for Chile, is Director of this new 460-bed hospital. Speakers at 
the inauguration included the following members of the College: Drs. Gumer- 
sindo Sayago, Buenos Aires, Argentina; Olivier Monod, Paris, France; DeWitt 
C. Daughtry, Miami, Florida; Fernando D. Gomez, Montevideo, Uruguay; and 
Pietro Valdoni, Rome, Italy. 

At the close of this meeting, Dr. Daughtry also spoke before members of the 
College in Lima, Peru and Panama City, Panama. 


Dr. W. M. Brumby, Houston, Texas, founder of the Texas Tuberculosis 
Association, was recently honored by the board of directors of the association. 
Dr. Brumby was awarded a bronze medallion commemorating the 50th Anniver- 
sary of the voluntary tuberculosis control movement and a citation “in recog- 
nition of the great vision which spanned a dark era of human devastation to 
focus on an enlightened horizon, and in gratitude for the great humanitarian 
conscience that rejected every obstacle in galvanizing human effort to ease 
human despair...” 


Dr. Harry E. Tebrock, New York, New York, Medical Diréctor of Sylvania 
Electric Products, Inc., has been appointed Assistant Clinical Professor of 
Industrial Medicine at New York University-Bellevue Medical Center's Institute 
of Industrial Medicine. 


The Second Peruvian National Congress on Tuberculosis was recently pre- 
sented in Lima. Dr. Mario Pastor B. and Dr. Max Espinoza G., members of the 
College, served as president and secretary respectively. 


The Ministry of Public Health of Asuncion, Paraguay, held their 5th Post- 
graduate Course on Tuberculosis and Thoracic Pathology under the direction 
of Dr. Juan M. Boettner, Governor of the College for Paraguay. 


College Chapter News 


NEW ENGLAND CHAPTER 


The New England Chapter has resumed its monthly meetings, held at the 
Deaconess Hospital in Boston. The next meeting will be held November 17, 
at which Dr. Harriet Hardy will speak on “Diagnosis of Occupational Diseases 
of the Lungs.” At the December 9 meeting, Dr. William Likoff will speak on 
“Results in Acquired Heart Disease.” 


KENTUCKY CHAPTER 
At the annual meeting of the Kentucky Chapter, held in Louisville, Septem- 
ber 21, the following were elected to office: 
President Lawrence A. Taugher, Louisville 
Vice-President J. Ray Bryant, Louisville 
Secretary-Treasurer Alvin B. Mullen, Waverly Hills (re-elected) 


ROCKY MOUNTAIN CHAPTER 


The Rocky Mountain Chapter of the College held its annual meeting in 
Colorado Springs, Colorado, September 25. The following officers were elected: 


President Arnold Minnig, Denver 
Vice-President William F. Stone, Colorado Springs 
Secretary-Treasurer Leroy Elrick, Denver 
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MIDDLE EAST CHAPTER 


(left to right) Drs: Wagih K. Sabbagh, Beit Mery, Lebanon; Papken S. Mugrditchian, 
Beirut, Lebanon (President); Michel Khoury, Beirut, Lebanon; Elias Khoury, Beirut, 
Lebanon; Toufic El-Awar, Bhannes, Lebanon; Cesar Chehab, Beirut, Lebanon; and 
Garbis Karagueuzian, Damacus, Syria. 


The 62nd chapter of the College, the Middle East Chapter, comprising mem- 
bers in Lebanon, Syria, Iraq, and Jordan, was organized at a meeting held on 
September 12 at the Ambassador Hotel, Bhamdoun, Lebanon, under the direc- 
tion of Dr. Papken S. Mugrditchian, Governor of the College for Lebanon. 
The following officers were elected: 


President Papken S. Mugrditchian, 
Beirut, Lebanon 
Vice-President Najib Mahmoud 
Baghdad, Iraq 
Casar Chehab 
Beirut, Lebanon 


ANNOUNCEMENTS 


The National Association for the Prevention of Tuberculosis (London, Eng- 
land) will hold their Fourth Commonwealth Health and Tuberculosis Confer- 
ence in London June 21-25, 1955. 


The Jarrell-Ash Company of Newtonville, Massachusetts, has announced a 
new instrument in production for making complete blood counts automatically 
in less than two minutes. Called an Arithmometer, it is completely automatic 
in operation and eliminates the uncertain human factors encountered when 
blood counts are made by visual microscopic observation. 


The Ex-Patient’s Sanatorium for Tuberculosis and Chronic Disease has 
recently been reorganized and is now accepting applications for the admission 
of patients with chronic chest diseases. The sanatorium is a free non-sectarian 
institution located in Denver, Colorado. 


As a service to professional groups and educational institutions, Lakeside 
Laboratories, Inc., of Milwaukee, Wisconsin, has made available two new films 
showing in operative close-ups the dramatic possibilities of lung collapse 
therapy with an unusual plastic sponge, even in advanced bilateral tuberculosis. 
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Announcing 


The New Pocket-Size 
| Vaponefrin “500” Nebulizer 


RETAILS AT $5.00 


New features are: 


—lIt is spill-proof when properly filled. 


—It can be taken apart for ease in 
cleaning. 


—New type rubber bulb _ free of 
metal valves. 


@ Today's most efficient pocket-size nebu- 
lizer, producing an aerosol range of 0.5 
to 2.5 microns. 


ACTUAL SIZE c 
This plastic nebulizer is truly 
Anywhere. 
pocket-size. 


@ Effective for all phases of Aerosol 
Therapy. 


Available through registered pharmacies 


Upper Darby, Pennsylvania 


When writing please mention Diseases of the Cheat 
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ALUM ROCK SANATORIUM 


SAN JOSE, CALIFORNIA 
TELEPHONE CLAYBURN 8-4921 


A Non-Profit sanatorium for the treatment of tuberculosis 
and other diseases of the chest. 


Visiting Medical Staff: 
Harold Guyon Trimble, M.D., Oakland 
Cabot Brown, M.D., San Francisco 
J. Lloyd Eaton, M.D., Oakland 
Buford H. Wardrip, M.D. Gerald L. Crenshaw, M.D., Oakland 
Telephone Clayburn 8-4921 Glenroy N. Pierce, M.D., San Francisco 
Associate Medical Director Donald F. Rowles, M.D., Oakland 
C. Gerald Scarborough, M.D. James Kieran, M.D., Oakland 
Robert Stone, M.D., Oakland 
William B. Leftwich, M.D., Oakland 


100 Beds for Crippled Children 200 Beds for Tuberculosis 


ST. JOHNS SANITARIUM, Springfield, Ill. 


Complete in every detail. Rates low—because of the services of the 
Hospital Sisters of St. Francis. 


Medical Director Address 
DARRELL H. TRUMPE, M.D. SISTER JUDINE, R.N., Supt. 


For the treatment of tuberculosis 
and diseases of the chest, situated 
near Colorado Springs in the heart 
of the Rockies. Ideal year-round 
climate. Individual apartments, 
with or without baths. Rates on 
request. 


For detailed information address 
HENRY W. MALY, M.D. Director 


Cragmor Sanatorium 
Colorado Springs, Colorado 


When writing please mention Diseases of the Chest 
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CALENDAR OF EVENTS 


NATIONAL MEETINGS 


Interim Session, American College of Chest Physicians 
Delano Hotel, Miami Beach, Florida, November 28-29, 1954 
21st Annual Meeting, American College of Chest Physicians 
Ambassador Hotel, Atlantic City, New Jersey, June 2-5, 1955 


POSTGRADUATE COURSE 
8th Annual Postgraduate Course on Diseases of the Chest 
Bellevue-Stratford Hotel, Philadelphia, March 7-11, 1955 


CHAPTER MEETINGS 
Cuban Chapter, Havana, December 1, 1954 


FOX RIVER SANITARIUM 


BATAVIA, ILLINOIS 


Maintained by the Chicago Consumptive Aid 
Society — a Jewish charitable organization. 


JACOB J. MENDELSOHN, M.D., Medical Director 
For information write— 


FOR THE TREATMENT OF PULMONARY TUBERCULOSIS aa 
cod 


CHICAGO CONSUMPTIVE AID SOCIETY 
220 S. State Street - Chicage 4, Iilineis - Suite 520 


MARYKNOLL SANATORIUM 


MONROVIA, CALIFORNIA 
(MARYKNOLL SISTERS) 


| A sanatorium for the treatment 
| of tuberculosis and other diseases 
| of the lungs. Located in the foot- 
| hills of the Sierra Madre Moun- 
tains. Southern exposure. Ac- 
commodations are private, mod- 
ern and comfortable. General 
care of patient is conducive to 
mental and physical well being. 


SISTER MARY PIETA, B.N. 
Superintendent 


E. W. HAYES, MLD. 
Medical Director 


When writing please mention Diseases of the Cheat 
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MEDICAL SERVICE BUREAU 
Positions Wanted 


Outstanding tuberculosis specialist, 42, interested in responsible position, 
institutional or otherwise. Fifteen years’ top-notch medical and administrative 
background. Dynamic and capable. Please address all inquiries to Box 287B, 
American College of Chest Physicians, 112 East Chestnut Street, Chicago 11, 
Illinois. 


Anesthetist, 44, well experienced in chest work as well as other fields, Ameri- 
can school graduate, licensed in Michigan and California, seeks full time hos- 
pital position in Los Angeles or immediate vicinity. Please address all inquiries 
to Box 288B, American College of Chest Physicians, 112 East Chestnut Street, 
Chicago 11, Illinois. 


Position Available 


Medical Directorship, Firland Sanatorium, King County (Seattle) tubercu- 
losis hospital. 750 beds. Excellent staff and facilities. Affiliation University of 
Washington. Apply to James W. Mifflin, Seaboard Building, Seattle, Washing- 
ton. 


Aeresol-Oxygen Therapy 


COLD MIST NEBULIZERS 
OPEN TOP TENTS 
TRACH 0, MIST UNITS 


Wist 0. Gen 


ADAPTABLE 
PORTABLE 
DEPENDABLE 


MIST O02 GEN EQUIPMENT CO. 


2711 ADELINE STREET ca OAKLAND 7, CALIFORNIA 
Equipment available only on order of a physician or a qualified hospital. 


xxviii When writing please mention Diseases of the Chest 


when his need is greatest... postoperatively 


Severe or rapid depletion of water-soluble vitamins is effectively 
and optimally countered by ASF — Anti-Stress Formula. Fulfilling 
the recommendations of the Committee on Therapeutic Nutrition, 
National Research Council, ASF supplies the critical vitamin needs 
of the patient during periods of physiological stress. 


Each ASF Capsule contains: Thiamine Mononitrate 
Riboflavin 
Niacinamide 
Pyridoxine Hydrochloride _. 
Calcium Pantothenate . . 
Ascorbie Acid 
Vitamin B.. Activity 
Folie Acid 
Menadione (vitamin K analog) . 


Dosage: 2 capsules daily in severe pathologic conditions; 
1 capsule daily when convalescence is established. 


K' * Supplied: bottles of 30 and 100. 
wl (Anti-Stress Formula) 


BASIC PHARMACEUTICALS FOR NEEDS BASIC TO MEDICINE 
536 Lake Shore Drive, Chicago 11, Illinois 


10 mg. 
mg. 
00 mg. 
2mg. 
Meg. 
1.5 mg. 
mg. 


SINGLE DOSAGE FORM 
INTAKE OF 


Each BUFFERED PARASAL-INH BOTH PAS AND INH 
contains 0.5 Gm. PAS aud 12.5 mg. INH 


Dosage Equivoients 
Senet Gully otal Bally Yield EFFECTIVE because combination BUFFERED 


BUFFERED PARASAL-INH PAS —_—isoniazid = PARASAL-INH therapy both diminishes 


24 Tablets — 126m. and postpones development of resistance. 

6 Tablets ECONOMICAL and CONVENIENT because 
40% FEWER TABLETS are required. 17 
BUFFERED PARASAL-INH teblets re- 


place 28% tablets (24 tablets sodium PAS 


0.5 Gm. plus 4% tablets INH 50 mg.). 


WELL TOLERATED because UNIQUE 
BUFFER incorporated in each tablet vir- 
tually prevents GI upset even in cases in- 
tolerant to ordinary sodium PAS and INH 
taken separately. Sodium and sugar free. 


Write for samples, literature, complete information 


; 340 CANAL STREET, N.Y.13, N.Y, 
Copyright 1954: The Panray Corp., New York 
Sole Canadian Distributors: 
WINLEY-MORRIS CO., 6579 Somerled Ave., 

Montreal 29, P. Q. . 
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